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ABSTRACT
Transitional Healthcare Coordination in New York City Jails among People with Chronic
Health Conditions: Contributions to Reduced Reincarceration and Improved Health

By

Janet J. Wiersema
Advisor:

Juan Battle, PhD

People in correctional settings often have poorer health than the general US
population. For example, it is estimated that 27.9% of persons in jail have hypertension,
8.1% have diabetes, and 1.6% have HIV, compared to 25.6%, 6.5%, and 0.5%,
respectively, in the general population. Jail and other correctional settings are also
increasingly recognized as viable places to engage poor and underserved communities into
the healthcare system by offering transitional care coordination services to connect people
to healthcare and other services to meet priorities after incarceration. At the same time,
recidivism is an issue—over 50% of persons in New York City (NYC) jails recidivate within 1
year.
NYC Reentry and Continuity Services (RCS) is a unit of Health + Hospitals
Correctional Health Services that provides transitional care coordination to people with
chronic health conditions to connect them to healthcare and other needed services in the
community after incarceration. Little is known about the impact of RCS services on the
longer-term health of people who pass through NYC jails. And while not a stated priority, it
is not known whether RCS services have any impact on reincarceration.
This retrospective case-control study addressed these gaps in research using
electronic medical records, Department of Correction data, and RCS program data for
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roughly 3,700 people discharged from NYC jails into the community during a 6-month
timeframe. An analysis sample was constructed that included people with HIV, hypertension
and/or diabetes and people who received RCS services were compared with persons who did
not to investigate whether RCS services impacted reincarceration or health for people who
returned to jail. The sample included incarceration data from 2008 and prior health
measures for one year. The sample also included incarceration and health data for one year
after incarceration.
The goal of Aim 1 (Chapter 2) was to investigate whether receiving RCS Transitional
Health Care Coordination (THCC) services impact reincarceration among people with chronic
health conditions and findings showed that having a confirmed connection to healthcare in
the community after incarceration was associated with reduced reincarceration but receiving
a greater number of services was associated with increased reincarceration. Specifically,
being connected to healthcare in the community after incarceration is associated with 0.21
lower odds of reincarcerating within 90 days and 0.53 lower odds of reincarcerating within 1
year. However, receiving a greater number of services including an intake assessment,
discharge plan, and a referral to and a jail-based meeting with a community partner was
associated with 2.14 greater odds of reincarcerating within 90 days and 1.79 greater odds
of reincarcerating within 1 year.
The goal of Aim 2 (Chapter 3) was to investigate the role that THCC services played
in biological indicators of HIV disease (CD4 and viral load) among people who are moving in
and out of jail. Analyses showed that receiving THCC services had no measurable impact on
HIV disease progression at the biological level with the exception of the analyses of CD4 as
a continuous variable which is seldom done in research. Similar to Aim 1 analyses, having a
confirmed connection to healthcare in the community after incarceration was associated
with a positive outcome, in this case, higher average CD4 at the subsequent incarceration
by a factor of 1.08, but receiving services without a connection to healthcare—in this case,
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an intake assessment and discharge plan—was associated with lower CD4 by a factor of
0.71.
The goal of Aim 3 (Chapter 4) was to investigate the role that THCC services played
in clinical indicators of diabetes and hypertension among people diagnosed with these
conditions who were released and returned to New York City jails within 1 year. Findings
showed that receiving core THCC services including an intake assessment and discharge
plan was not associated with improved glycemic control, A1C value, hypertension status, or
systolic blood pressure, but that it was associated with higher diastolic blood pressure.
Specifically, people who received services including an intake assessment and discharge
plan during the index incarceration were more likely to have higher diastolic blood pressure
by a factor of 3.38 (p < 0.05) at the subsequent incarceration.
It is encouraging that having a confirmed connection to healthcare in the community
after incarceration is associated with decreased odds of reincarceration and higher CD4
count, although these findings do not provide knowledge about causal relationships. The
higher subsequent diastolic blood pressure among THCC participants could be a statistical
artifact, since it was the only blood pressure-related clinical outcome with statistical
significance, or it could be a true finding showing that THCC clients return to jail with higher
diastolic blood pressure than when they left jail previously. If this is the case, this finding
supports the hypotheses that THCC serves some of the sickest people in the NYC jail system
and that providing services to people who are not subsequently connected to healthcare in
the community after incarceration does not contribute to improved health. It is unknown
what would occur to such people if these services didn’t exist, which is a limitation of the
study. Taken as a whole, however, the findings suggest that connecting people with chronic
health conditions to healthcare after incarceration may be beneficial in curbing recidivism
and improving health.
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Chapter 1

Introduction

People who are incarcerated are generally less healthy than people who are not
incarcerated and they have substantially higher rates of many illnesses and chronic health
conditions. The United States Department of Justice reported that 44% of people in prison
and 45% of people in jail reported ever having a chronic medical condition such as cancer,
high blood pressure, heart or stroke-related problems, diabetes, or asthma in 2011-12,
while only 27%-31% of people in the general (not incarcerated) US population reported
this.1 People who were incarcerated reported higher rates for all conditions. Specifically,
30% of people in prison and 26% of people in jails reported ever having hypertension
(compared to 14%-18% of the general population), 10% reported ever having heart-related
problems (compared to 2%-3% of the general population), 9% in prison and 7% in jail
reported ever having diabetes (compared to 4.5%-6.5% of the general population), and
15% in prison and 20% in jails reported ever having asthma (compared to 10%-11% of the
general population).1 In addition, rates of chronic conditions among those who are
incarcerated is increasing. The numbers of those who reported having diabetes in of 2011–
12 was twice the 2002 rate (723 vs. 361 per 10,000), and the rate of high blood pressure
was almost 1.5 times higher than the 2002 rate (about 2,600 vs. 1,750 per 10,000).1
Current reported medical conditions were also high as 41% in state and federal prisons and
40% of people in jail reported having a current condition. Specific conditions included
hypertension (23% in prison; 20% in jail), diabetes (7.4% in prison; 5.3% in jail), heartrelated problems (5.1% in prison; 6% in jail), arthritis (12.4% in prison; 10.5% in jail), and
asthma (11.9% in prison; 15.6% in jail).1
Infectious diseases such as the human immunodeficiency virus and acquired
immunodeficiency syndrome (HIV/AIDS), Hepatitis B or C, Tuberculosis, or sexually
transmitted infections (STI) are also disproportionate among correctional populations. In
total 21% of those in prison and 14.3% of those in jail reported ever having an infectious
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disease (compared to 4.6%-4.8% of the general population). Specifically, 6% of people in
prison and 2.5% of people in jail reported ever having tuberculosis (compared to 0.4%0.5% of general population), 6% in prison and 6.1% in jails reported ever having an STI
(compared to 3.4%-3.5% of general population), and 10.9% in prison and 6.5% in jail
reported ever having hepatitis (compared to 0.9%-1% of the general population). Although
HIV rates in state and federal prisons have declined in recent years—from 19.4 cases per
100,000 in 2001 to 14.6 per 100,000 in 2010,2 —this rate is still much higher than the rate
in the general US population, which is 3.39 per 100,000.3 Put in percentages, 1.3% of
people in prisons or jails reported having HIV, compared to 0.3% of the general population. 1
Part of comprehensive correctional-based healthcare includes transitional healthcare
coordination services (THCC) that link people with health conditions to community-based
healthcare upon their release.4-6 Not having timely follow-up care can quickly undermine the
health benefits that a person achieves in a previous setting. For example, a person living
with HIV may achieve viral suppression in jail or prison. However, if they return to the
community and are not engaged in care, their viral load is likely to increase. 8 Similarly,
among elderly (non-incarcerated) patients, a lack of a smooth or timely transition from one
setting to another may lead to medication error.7 However, THCC is not only important at
the individual-level, but at the societal-level which pays the cost of poorly executed
transitions. For instance, among the formerly incarcerated, a lack of healthcare-related
discharge planning has been associated with increased emergency room use,9 which is
much more expensive than accessing a primary care physician or specialist for medical
monitoring and preventive visits.
The purpose of this study was to examine the association of receiving THCC services
on reincarceration and health among people with chronic health conditions who were
incarcerated in New York City (NYC) jails and then released to the community. Specifically, I
examined whether THCC services provided by Health + Hospitals Correctional Health
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Services (CHS) Reentry and Continuity Services (RCS) was associated with reincarceration
within 90 days or 1 year among people with HIV, diabetes, and/or hypertension and
whether it was associated with any change of their biological markers if they reincarcerated.
The remainder of the Introduction section sets the stage for the dissertation
research. First, I provide an overview of incarceration in the United States, including
differences between jails and prisons, incarceration trends over the last several decades,
and demographic trends and disparities in incarceration, rearrest and reincarceration rates.
I also discuss strategies from criminal justice research to assess risk for recidivism and
strategies to reduce recidivism. Second, I describe the NYC jail system and the healthcare
and ancillary services provided to people in the jails. This description includes details of the
transitional healthcare coordination program that is the basis of investigation for this
dissertation. Third, I describe more broadly transitional healthcare coordination for
incarcerated populations including lessons learned from research and gaps in research.
Finally, I lay out the aims for this dissertation research.

Incarceration in the United States
To better understand THCC in the context of corrections, it is helpful to understand
incarceration in the United States, including the differences between prisons and jails,
trends in incarceration over the last several decades and some demographic aspects of
incarceration including racial and gender disparities, the aging of the incarcerated
population, and the prevalence of mental health and substance use issues. Also, the
prevalence of and issues around recidivism are discussed along with strategies identified to
reduce recidivism. A key model to reduce recidivism from criminal justice research is
highlighted—the the Risk-Needs-Responsivity model to assess criminal risk and criminogenic
needs and tailoring intervention strategies to individual learning styles, motivations, and
needs.51, 52

3

Overview
Incarceration is a persistent social problem that creates human and financial burden.
The costs to an individual who is incarcerated are substantial. These costs may include job
loss, diminished future employment opportunities, and weakened social ties to family and
friends.13, 53-57 In addition, those incarcerated, especially young adults, may have damaging
experiences such as being recruited into gangs,58, 59 which may then alter their life
trajectory after incarceration, including increased criminal justice involvement.53 However,
incarceration not only affects a person’s life and earning potential,60, 61 it has
intergenerational effects since it affects family income and stability. Children of parents who
are incarcerated are more likely to be expelled or suspended from school,62 and
demonstrate youth problem behaviors such as physical aggression, antisocial behavior,
substance use, and poor academic performance.56, 63, 64 Also, children of incarcerated
mothers are more likely to be in foster care.65 Apart from the human and social costs of
incarceration are the financial costs to the criminal justice system, including those from the
police, justice, and corrections departments. And the total dollar amount can be steep.
Nationally, taxpayers pay about $31,300 annually per person in prison, but this varies from
a low of $14,603 in Kentucky to $60,076 in New York.66 Like prisons, the per capita cost of
jails varies. In a study of 35 US jurisdictions, Dallas County, Texas, had the lowest costs
and NYC had the highest costs. In 2014, after factoring in healthcare and other expenses,
the daily cost to incarcerate someone in Dallas jails with a daily jail population of 6,144 was
$49.11 per person, with an annual cost of $17,925 per person. In NYC, the daily cost per
person incarcerated was $571.27, with an annual cost of $208,513, for their 2014 daily jail
population of 11,408.67
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Correctional Settings: Jails and Prisons
Jails and prisons are distinctly different, although many use the terms
interchangeably. Jails are often thought of as the “front door” to the criminal justice system
and they are operated by local law enforcement such as a County Sherriff’s Department or a
city or county government. Jails hold people with a range of offenses including parole or
probation violations, misdemeanors, and felonies. Most of the people in jails (63%) are not
convicted of any crime; they are pre-trial detainees waiting to go to court.68 Jails also hold
people at other stages of sentencing including those going through trial and people
convicted of a crime with a short-term sentence (usually up to one year). In addition, jails
may hold people waiting to be transferred to a state prison, federal pretrial detainees, and
people detained for Immigration and Customs Enforcement.
Jails vary greatly in size, ranging from small jails which are in most US counties to
large city jail systems like those in Los Angeles, NYC, and Chicago, which have multiple
facilities housing thousands of people. Many jails are small county jails. In fact 38% of all
jail jurisdictions hold less than 50 people per day which is about 3% of the jail population.
In contrast, about 6% of jurisdictions are home to the largest jails in the country, each with
a daily population of 1,000 people or more people. These facilities hold nearly half (47%) of
all of the jail population nationwide.68
Some aspects of jails vary by jail size. For instance, healthcare services often vary
by the size of the jail. Many jails, especially smaller jails, offer sporadic and inconsistent
healthcare, while larger jails, like prisons, may have onsite clinics for people who require
ongoing clinical care or acute care for trauma or injuries. Also, large jails may function more
like prisons in that they have minimum, medium, and maximum security housing areas and
they may carefully segregate people according to gang affiliations to reduce violence and
conflict. Also jails, especially larger jails, like prisons, are likely to make use of solitary
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confinement which has been associated with harmful psychological effects and self-harm.6971

Jails are often crowded and are at or exceeding capacity. Also, jails are often chaotic
and lack stability due to a transient population and a constantly changing flow of people that
may interfere with a person’s ability to sleep, eat on a regular schedule, or exercise.
Moreover, the release date is unknown for most people in jail, as most people are pretrial
detainees who may be released from court. People in jails are usually incarcerated near
their family and friends since jails are within the locality where the person was arrested,
making visits from family and loved ones easier. Nationally, about 85% of people in jail are
male, 47% are White, 35% are Black, and 15% are Hispanic/Latino.68
Prisons, on the other hand, are typically operated by the State Department of
Correction or the Federal Bureau of Prisons. Prisons hold people who are already tried and
convicted of more serious offenses and felonies. Prisons generally hold people with
sentences of over a year and can hold people for decades or longer, even up to the
remainder of their lives. Prisons tend to hold hundreds and sometimes thousands of people.
On any given day, prisons hold more than double the amount of people incarcerated in jails.
In 2015, 1.53 million people were in prison while 728,000 were in local jails. 72 Prisons are
designed for longer-term incarceration, so they are more likely to meet the needs of their
populations and have a greater availability of programs and better facilities. For instance,
prisons are likely to have work release programs, halfway house services, classrooms for
vocational training or academic programs, recreation and entertainment facilities, or prison
industries. People released from prison generally know their release date and a person
incarcerated in a prison could be far from their family and loved ones, whether within the
same or in a different state, making visitation more difficult. Correctional facilities,
especially prisons, are sometimes operated by private entities. State, federal, and local
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governments may contract with private providers to incarcerate people waiting for trial or
those found guilty of crimes.

Incarceration Trends
Although recently decreasing, the number of people in prisons and jails increased
significantly from the late 1970s to about 2008-2010 in large part due to the War on Drugs.
For example, from 1978 to 2009, the number of people held in Federal and State prisons in
the US increased almost 430% from 294,400 to 1,555,600, after peaking in 2009, with
1,615,487 people incarcerated.73 In jails, the number of people also increased during this
time from 184,000 in 1980 to 731,200 in 2013.74
Much of the increase in jail and prison use was due to increases in drug crime
enforcement. Total drug arrests more than tripled from 560,000 in 1981 to 1.9 million in
2006, with the drug arrest rate growing 160% per 100,000 during this period. 74 Not
surprising, the number of people incarcerated for drug offenses also increased from 41,000
in 1980 to nearly a half million in 2014.75 Interestingly, the increases in incarceration
coincided in part when crime rates—especially violent and property crimes—were
decreasing. For example, violent crime was down 49% and property crime was down 44%
over that same time period.74 Another contributor to the increases in jail population
specifically is that the proportion of detainees being held pretrial has grown substantially in
the last three decades, from about 40% to 62%.74 In addition, along with the increased
number of people incarcerated, the length of incarceration for people in jails also increased
during the last few decades, from an average of 14 days in 1983 to 23 days in 2013.74
The decades-long increase and more recent decrease in the number of incarcerations
largely reflect changes in sentencing laws and policies for people committing drug offenses,
and not changes in crime rates. For example, sentencing practices such as mandatory
minimums, life without parole, laws around habitual “offenders,” and restrictions on
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sentence reduction policies have resulted in longer prison terms.76 Also, national drug
policies during this time favored punishment over treatment in a manner that has had a
disproportionate impact on poor communities and communities of color.
In recent years as crime rates have dropped and public opinion has changed,74 many
States are tightening their budgets and trying to reverse the growth of correctional facilities
by changing sentencing laws and policy. Examples of such changes include reducing criminal
penalties for certain drug offenses, establishing diversion programs and alternatives to
incarceration, softening polices on parole and probation by reducing their length and
incarceration for violations, reforming mandatory minimum sentencing restrictions by
allowing judges not to abide by the restrictions in some situations, and banning mandatory
life-without-parole for justice-involved youth.76 However, despite these changes,
incarceration rates remain high, with 1.5 million people incarcerated in state and federal
prisons and 728,000 incarcerated in local jails in 2015.72 Also, sentencing practices are still
particularly punitive particularly toward drug offenders and people of color.74

Demographic Trends and Disparities
African Americans are much more likely to be incarcerated than are White or
Hispanic people. For example, African Americans make up 13% of the US population but
they comprise 40% of the incarcerated population with a national incarceration rate of
2,306 per 100,000.77 In contrast, Whites are 64% of the US population, 39% of the US
incarcerated population, and have a incarceration rate of only 450 per 100,000 and
Hispanics comprise 16% of the US population, are 19% of the incarcerated population with
an incarceration rate of 831 per 100,000.77 In total, African Americans are five times more
likely to be incarcerated than White people and Hispanics are nearly twice as likely to be
incarcerated as Whites.77
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People who are incarcerated are more likely to be less educated, which is also often
used as a proxy for socioeconomic class and poverty.61 A 2010 study found that more than
half of the people in jails (56%) had less than a high school diploma or graduate
equivalency degree (GED) and that 12% of men and 17% of women were homeless in the
year before their arrest.78 Bureau of Justice statistics data show that about 41% of people
incarcerated in jails and prisons had not completed high school, compared to 18% of the
general (not incarcerated) population.79 Further, the growth in incarceration rates is
concentrated among young minority men with low levels of education. In 1980, about 10%
of young African American men who did not finish high school were incarcerated; by 2008,
the incarceration rate for this group of men increased to 37%.61
The number of women who are incarcerated has also increased since 1980, at a rate
that is 50% higher than that of men.73 Compared to men who are incarcerated, women who
are incarcerated tend to be sicker and they are more likely to have mental health or
substance use problems. One study using the Survey of Inmates in Local Jails found that
57% of women reported having a medical condition (compared to 40% of men), 44% had a
psychiatric disorder (compared to 22% of men), 59% had a drug-use disorder (compared to
53% of men), and 24% had a history of injection drug use (compared to 17% of men).78
The only area where men demonstrated worse health or behavioral health was in alcohol
use as 48% of men reported alcohol abuse or dependence, compared to 37% of women. 78
Women also usually have significant histories of trauma including physical and sexual abuse
that is higher than the general (non-incarcerated) population.80
The proportion of older people in correctional facilities has increased in the last two
decades and elderly people represent the fastest growing segment in both state and federal
prisons. In the twenty years from 1993 to 2013, the number of state prisoners age 55 and
older increased from 26,300 to 131,500, or from 3% to 10% of people held in state
prisons.81 In Federal prisons, people age 50 and over were also the fastest growing segment
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of the population, increasing by 25% between 2009 and 2013 from about 25,000 to
31,000.82 The increases in the proportion of older people who are incarcerated is largely due
to a greater number of older people serving longer sentences mostly for violent crimes and
increases in the number of people over 55 being admitted to prison.81
There are important considerations to keep in mind with an aging incarcerated
population and aging people in jails and prisons are more expensive to incarcerate than
younger people, primarily because of medical and other needs. Older people generally
require more medical care than younger people and there are other considerations for
correctional facilities housing older populations such as staffing levels and training, physical
infrastructure of facilities, accessibility and mobility issues, programs and services of
interest to older people, palliative-based medical care, and issues around transitioning to
the community after release.83, 84

Other Characteristics of Incarcerated Populations
In addition to the physical health disparities between people who are incarcerated
and those who are not, incarcerated people are also more likely to have mental and
behavioral health issues. For instance, among US adults, the prevalence of any mental
illness is estimated to be approximately 18%. 85 However, estimates of mental health issues
among people in correctional facilities are substantially higher. Bureau of Justice Statistics
estimated that 56% of people in State prisons and 64% of people in local jails had a mental
health problem in 2002-2004.86 Specifically, 43% of people in State prisons reported
symptoms that met criteria of mania, 23% had major depression, and 15% had psychotic
disorders.86 In jails, the numbers were higher as 54% had symptoms of mania, 30% had
major depression, and 24% had psychotic disorders. 86 In both prisons and jails, women had
higher rates of mental health problems than men, as 73% of women and 55% of men in
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State prisons had mental health problems, and 75% of women and 63% of men in local jails
had mental health problems.86
Substance use problems are also highly prevalent among incarcerated populations
and as stated earlier they are an important contributor to the increased jail and prison
populations over the last few decades. A CASA Columbia report illustrated this by showing
that while the US population grew by 12.5% between 1996 and 2006, the percentage of
people incarcerated grew by nearly 33% and the percentage of people incarcerated in
federal, state, or local facilities who were substance-involved increased by 43%.87 CASA
estimates that by 2006 85% of all people incarcerated were substance-involved (including
alcohol), whether or not they were using substances at time of crime or arrest.87 Similarly,
Bureau of Justice Statistics studies found that 56% of State and 50% of Federal prisoners in
2004 used drugs (excluding alcohol) in the month prior to arrest,88 and that 68% of people
in jails met criteria of drug or alcohol dependence or abuse in the prior year (53% for drugs,
47% for alcohol).89 In contrast, the rate of substance use disorders in the general US (nonincarcerated) population was about 8.1% in 2014, while 10.2% were current illicit drug
users (including 22% of people aged 18 to 25).90

The Revolving Door – Rearrest and Reincarceration
A substantial portion of people released to the community from prison or jail end up
being rearrested and reincarcerated. The US Department of Justice estimates that about
68% of State prisoners released in 2005 were rearrested for a new crime within 3 years of
release and 77% were rearrested within 5 years of release.91 In addition, over half of these
individuals were rearrested by the end of the first year (57%). However, it was a minority of
people who were responsible for a relatively high number of readmissions as a sixth
(16.1%) of released prisoners were responsible for almost half (48.4%) of the nearly 1.2
million arrests that occurred in the 5-year follow-up period.91 Recidivism rates vary by state,
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largely as a result of sentencing policy, its handling of technical parole and probation
violations, and implementation of anti-recidivism programs.92 For example, among people
released from prison in 2004, Minnesota had the highest recidivism rate (61.2%), while
Oregon had the lowest (22.8%). Also trends in reincarceration vary by state due to changes
in policy or sentencing procedures. From 1999 to 2004, recidivism decreased in Oregon by
32% but increased in neighboring Washington by 31%.92
Many jails do not calculate recidivism rates, which is challenging when some people
cycle in and out of jail systems multiple times, often in relatively short amount of time. Like
prisons, it is often a minority of people that account for a substantial portion of jail
readmissions. Data specific to Chicago showed that 21% of people admitted to Cook County
Jail from 2007 to 2012 accounted for 50% of the over 501,000 admissions during that
period.93 Also, often the people who cycle in and out of jail are charged with minor crimes
that result in the charges being dropped and/or short jail stays. And often, these people
have mental health issues or are homeless.74
When considering reincarceration and recidivism, it should be noted that many
people “age out” of criminal activity as shown by an examination of rearrest data. For
example, a study with data from 30 US states found that within 5 years of release, 84% of
people age 24 or younger were rearrested, compared to 79% of people ages 25 to 39 and
69% of those age 40 or older.91

Addressing Recidivism
Criminal justice-related research and topic areas don’t always make it into public
health research, nor do public health perspectives and research necessarily inform criminal
justice research and programs. Below are some key lessons learned from criminal justice
research to reduce recidivism that may inform the public health research and the THCC
intervention evaluated in this dissertation. The topic areas include criminal risk factors
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including criminogenic needs and the Risk-Needs-Responsivity model for targeting and
intervening with justice-involved individuals.

Criminal Risk Factors and Criminogenic Needs
Risk factors are characteristics of a person or their environment (e.g., family,
friends, and community) that are linked to the likelihood of engaging in criminal behavior.
Much of the research in this area focuses on youth and young adults, but it can also be
applied to adults. Risk factors are usually organized into five categories including individual
(e.g., genetic, biological and psychological characteristics, attitudes, values, behaviors,
knowledge, skills); family (e.g., function, bonding, management, abuse/violence); peer
(e.g., norms, activities, attachment); for youth—school (e.g., bonding, climate, policy,
performance); and community (e.g., bonding, norms, resources, poverty level, crime).94
Research has shown that exposure to trauma, such as physical or sexual abuse,
family substance use problems, experiencing the death of a parent or loved one, or the
incarceration of a parent, is associated with criminal behavior during adolescence and
throughout one’s life, especially if these traumatic experiences occurred when one was a
child.95-97 For example, youth who witnessed violent crimes in their neighborhood or
experienced abuse or neglect in their homes at a young age are more likely to engage in
violent behavior later in life.97
Risk factors can have both direct and indirect effects on an individual. For example,
poverty can impact a child by lowering the quality of food and shelter which is a direct
effect; but it can also be an indirect factor because it may add stress to the parents which
can affect the family, and potentially weaken family bonds, which has been associated with
committing crime among youth.98 Also, the effect of risk factors is cumulative—the more
risk factors in someone’s life, the greater probability that this person commits a crime,97, 99-
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and having prolonged exposure to risk factors may increase the likelihood of negative

outcomes such as criminal behavior.98, 99
Risk factors are either static or dynamic. Static risk factors are those that cannot be
changed through any program or intervention. Examples of static risk factors are witnessing
or experiencing violent behavior or abuse, or having a parent who was incarcerated.
Dynamic risk factors are characteristics that can be changed due to programs or
intervention and may include having friends or parents who engage in criminal activity,
being homeless, or being food insecure.94 Also, dynamic risk factors can change over time
simply due to the normal development and aging process.102 A subset of dynamic risk
factors are “criminogenic needs” which are proven to affect continued criminal behavior.
They are factors that are considered “crime producing” in that they are strongly correlated
with risk and criminal behavior. These factors include substance use, anti-social
friends/family, anti-social attitudes and values, history of anti-social behavior, anti-social
personality patterns, lack of empathy, lack of problem-solving and self-control skills and
employment/school status.94, 100, 103 Other factors that are associated with risk to engage in
criminal behavior include poverty, personal distress or psychopathology, education or
vocational achievement, parental and family factors, individual temperament, misconduct,
or personality, and antisocial attitudes and peers.103
Protective factors are characteristics that can lessen the possibility of negative
outcomes or engaging in criminal behavior due to risk factors and criminogenic need, and
protective factors can increase the resiliency of a person. They are the characteristics of the
child, family, and wider environment that reduce the likelihood of adversity leading to
negative outcomes like criminal behavior.104 Conceptually, they correspond to the same
areas as the risk factors: individual, family, peers, school, and community. For example,
having a supportive parent or teacher can mitigate other risk factors such as a high-crime
neighborhood or antisocial peers.105 To the extent that protective factors are identified,
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strategies can be developed to address risk by strengthening or even introducing protective
factors.106

Risk, Needs, Responsivity – Principles of Effective Interventions
A key purpose of identifying risk factors is so that policymakers and practitioners can
target interventions to individuals based on their needs. A much-used model that has been
cited and researched in the criminal justice field is the Risk-Needs-Responsivity model
(RNR), first formalized in 1990.51 First, a person’s risk for rearrest is determined using a
validated risk/needs assessment instrument such as The Level of Service Inventory-Revised
(LSI-R).52, 103, 107 This is the Risk principle which includes determining the “who” for the
interventions. People engage in criminal behavior not due to one risk factor, but due to a
multitude of factors. An individual’s risk factors need to be assessed so that programs can
determine whether one is high- or low-risk for being rearrested. It is suggested to target
people at high-risk for rearrest and to prioritize resources toward this group.101 Also, it is
important that people who are determined to be low-risk for rearrest do not participate in
interventions with high-risk people as doing so may actually increase rearrest rates among
people of low-risk.101
The second principle is the Need principle, and this refers to “what” criminogenic
needs you will target through interventions and programs. It is extremely important to not
have a one size fits all type of approach and instead to target interventions to individual
needs. The four main criminogenic needs to target include antisocial personality, antisocial
cognition, antisocial companions/associates, and family and/or marital issues. Other
criminogenic needs to target include school and/or work, leisure and/or recreation, and
substance use.52, 103 Keep in mind that those at high-risk may require more services for a
longer period of time in order to be effective.101
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The third principle is the Responsivity principle, and this refers to “how” you will
target the criminogenic needs among the high-risk individuals. In particular, it is important
to be responsive to temperament, learning style, motivation, gender, and culture of an
individual when placing people in interventions or programs. Doing so will maximize the
ability of the individual to learn from the intervention.52

New York City Jail and Correctional Health Systems
In addition to having a contextual understanding of correctional systems, facilities,
and incarceration more broadly, it is important to understand the context specific to NYC,
where this research takes place. Below is information about the NYC jail system and NYC
Correctional Health Services, the healthcare provider in the NYC jails.

New York City Jail System Including Rikers Island
The NYC jail system is the second largest in the country and in Fiscal Year 2016 it
included over 63,000 admissions and an average daily census of approximately 9,780
people.108 The NYC jail system includes 12 jail facilities, 9 of which are located on Rikers
Island including a female facility, an infirmary, and a facility where most of the adolescents
are housed. There are also three jail additional facilities that are located not on Rikers
Island, but in three NYC boroughs: Manhattan, Brooklyn and the Bronx. The NYC
Department of Correction oversees and manages all of the facilities, which also include two
hospital wards, in Bellevue and Elmhurst hospitals.108
In March 2016, the average NYC jail population was 9,674. The population has
decreased in recent years, from 13,825 in March 2007.109 Of those who pass through NYC
jails every year, the majority are people of color, with about 54% black, 33% Hispanic, and
9% who are white. About 89% are male, 11% are female, and most (58%) are below 35
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years of age.110 Also, most people in NYC jails are detainees (76%), meaning that they have
not been found guilty of any crime and they are awaiting trial. The remaining 24% are
either sentenced to NYC jails (16%) or are waiting to be transferred to a NY State Prison
(8%).111
As in other US jails, NYC jails house people of very low socioeconomic status. Almost
everyone is offered monetary bail, but most of the defendants cannot afford bail. For
example, 54% of those detained in NYC jails in 2013 were there because they could not
afford a bail of $2,500 or less, and often, $500 is more than people can afford. 74 For
instance, in 2015, only 16% of people committing a misdemeanor or with a parole violation
could make bail of $500 or less prior to arraignment. Although 32% were later able to make
that bail after arraignment, 40% were not able to make the bail of $500 or less prior to
their disposition or sentencing.112
A substantial portion of people in NYC jails have mental health issues or substance
use issues. While the jail population is decreasing, the numbers of those with mental health
issues is high and the proportion is growing. For instance, people with mental illness were
only 29% of the NYC jail population in 2010, but by 2014, their proportion increased to
38%, with about 7% of the jail population having a serious mental illness such as
schizophrenia or bipolar disorder.113 Substance use is also high among people in NYC jails.
Although the jail-based electronic medical system indicates that about 46% of people report
being active substance users, this is likely an undercount.114
As in other jails, reincarceration is an issue in NYC and similar to Chicago, a minority
of people account for a substantial proportion of jail admissions and days in jail. For
instance, from 2008 to 2013, over 400 people were admitted to NYC jails more than 18
times each during the 5-year study period. These individuals accounted for over 10,000
admissions and 300,000 days in jail.113 In addition, these people had substantial issues and
challenges, as 99.4% reported excessive substance use, 67% had mental health issues such
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as depression or anxiety, and 21% had a serious mental illness such as schizophrenia,
bipolar disorder, or borderline personality disorder. Also, most of their charges—85%—were
for misdemeanors or parole violations.113 A NYC study of “hotspotters” showed that the 800
people who returned to jail the most during the same 5 year period were homeless (52%),
had a serious mental illness (19%), and used substances (97%). These rates were
significantly higher than the rates of their matched controls. Also, almost 88% were
incarcerated due to misdemeanors compared to 55% among the control group. 115
NYC-specific data also show high levels of emergency department and non-routine
healthcare services use among formerly incarcerated persons released to the community,
with 41.7% of women and 26% of men indicating having visited an emergency room in the
12 months prior to arrest and 26.6% of women and 11.6% of men having been admitted to
the hospital.116
The price of incarcerating people in NYC jails is extremely expensive. In 2012, with
about 55,000 incarcerations per year,110 the NYC Independent Budget Office found the
average annual cost to incarcerate someone in NYC jails to be nearly $168,000,111 and a
recent study found the daily cost to incarcerate someone in NYC jails to actually be greater
when factoring in healthcare and other expenses. This related study found the average cost
per person incarcerated to be $571.27 daily and $208,513 annually.67

New York City Correctional Health Services
Correctional Health Services (CHS), part of NYC Health + Hospitals, oversees the
healthcare provided to all people incarcerated in NYC jails. CHS provides comprehensive
medical and mental health services that include a full health history and physical within 24
hours of a person entering DOC custody. In addition, all people needing an in-depth mental
health evaluation (as determined during intake physical exam) receive one within 72 hours
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of jail admission. The NYC healthcare system is unique in that the healthcare provided in
many jail jurisdictions are overseen by departments of corrections or local law enforcement.
Each jail contains a 24 hour/7 day a week medical clinic and urgent care clinics
staffed by emergency medicine doctors operating around the clock. In 2015, there were
about 547,000 medical encounters, 280,000 mental health encounters, and 20,000 dental
encounters.110 Anyone who requests a sick call will be brought to the clinic during regular
daytime hours (about 250/day) and people are seen regularly for chronic care and medical
follow up visits as needed (about 200/day).117 In addition, there are approximately 25
emergencies per day, resulting in about 8 hospital transfers.117
The NYC jail clinics use an electronic health record (EHR) to document services and
patient history. A 2016 CHS report using EHR data showed that 43% of the jail population
were being treated with mental health services and that 11% were diagnosed with a serious
mental illness. Data also showed high levels of chronic physical health conditions as 23%
had asthma, 12% had hypertension, and 13% were considered obese with a Body Mass
Index greater than 30.110 An earlier study of people in NYC jails found that 12.4% of women
and 9.5% of men reported being diagnosed with hypertension and 3.6% of women and
2.8% of men were told they had diabetes.116 Similar to national estimates, HIV/AIDS
prevalence has declined over time among the NYC jail population, going from 9.7% in
1998118 to 5.2% in 2006, which included a 4.7% prevalence among men and a 9.8%
prevalence among women.119 Current CHS data show that 3.8% of people self-reported HIV
upon admission to NYC jails.110
As part of comprehensive medical services, CHS provides THCC to a large portion of
the jail population. For example, CHS provides 17,000 discharge plans annually for people
in need of plans to address mental health (13,000 plans), HIV care (2,500 plans), and care
for other chronic health conditions (1,500 plans).
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Re-entry and Continuity Services
CHS Re-entry and Continuity Services (RCS) provides THCC to people who have
chronic health conditions to help them transition to the community after incarceration. The
primary goal of RCS is to connect people to healthcare and other needed services after
incarceration. Since about 70% of people in NYC jails return to their communities, THCC is
considered to be an important strategy to reduce morbidity, decrease the spread of
infectious diseases such as HIV, and reduce societal healthcare expenditures due to nonroutine care.24 In particular, RCS offers THCC services to all people who disclose that they
are living with HIV as a universal public health strategy. In total, about 2,500 assessments
and discharge plans are developed annually for people living with HIV, accounting for about
60% of RCS clients. RCS also offers THCC services to others with chronic physical health
conditions, but due to resource constraints, they cannot offer their services to everyone.
RCS creates about 1,500 discharge plans for people with other chronic physical health
conditions, which account for about 40% of clients.24 It is these THCC services—to people
living with HIV, hypertension, and diabetes—that are being investigated as part of this
dissertation.
RCS offers many services as part of the THCC menu. All clients receive an intake
assessment and discharge plan, and depending upon need, they are likely to receive
primary care scheduling, assistance with benefits (e.g., Medicaid, HIV/AIDS Services
Administration), and for people with greatest needs, referrals to community partners who
offer community case management and assistance with substance use, food, clothing,
income, housing, and accessing healthcare. RCS also offers transportation and
accompaniment to medical appointments, linking people to health homes, and serves as a
health liaison to the courts to facilitate alternatives to incarceration including diversion
programs and compassionate release (e.g., to a nursing home), and reduced sentencing.
For RCS clients who are not connected to healthcare within 30 days after release from jail,
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the RCS home visit team or a community partner attempts to locate them in the community
and provide continued case management services to meet their priority needs and to get
them engaged in healthcare.
In addition to THCC, RCS offers other jail-based programming. RCS offers peer
education groups, individual counseling, and group health education/risk reduction
interventions, and it has a robust HIV testing program that includes outreach to people who
declined an HIV test at jail intake. In addition, CHS is a registered Opioid Overdose
Prevention Program (OOPP) with the ability to distribute naloxone. CHS RCS staff conduct
outreach with friends and families of incarcerated individuals at the Riker’s Island Visitor’s
Center, training individuals interested in naloxone use who can then receive a free kit after
their visit. Currently, RCS staff distribute approximately 1,500 naloxone kits per year.120

Other CHS Programs
In addition to medical, mental, dental, vision, and RCS programs and services, CHS
provides other jail-based services and care to people incarcerated in the jails. In particular,
there is are discharge planning services for people who are receiving mental health
treatment and it includes an intake assessment and a discharge plan related to accessing
mental health care and services in the community after release. Similar to RCS THCC,
mental health discharge planners work to address other priority areas including accessing
medications, substance use, case management, public benefits, housing, and
transportation. Mental health discharge planning services are provided pursuant to a
settlement agreement in the class action lawsuit Brad H v. City of New York,121 which guides
the programs and services.
MedSpan is a specialized CHS unit that works with people who are newly diagnosed
with HIV and others that need treatment adherence counseling. As part of their services,
MedSpan provides individual counseling, HIV 101, medication adherence support, patient
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education, and referrals to healthcare providers in the community for after incarceration.
CHS also runs a residential substance use treatment program in several of the NYC jail
facilities called “A Road not Taken” (ARNT). ARNT is based on evidence-based practices and
includes a structured curriculum with homework and classwork assignments and group and
individual counseling. It uses cognitive behavioral therapy, motivational interviewing, and a
therapeutic community framework with shared goals and responsibilities. An evaluation of
the program showed that ARNT participation decreased reincarceration rates from 0.544
pre-ARNT to 0.416 post-ARNT (p < 0.05).122

Overview of Transitional Healthcare Coordination for Incarcerated Populations
In the criminal justice field, transitional care coordination (TCC), or “reentry
planning” is a strategy to promote a smooth transition from the correctional facility to the
community. In a broad view, TCC includes making sure a person has their basic needs met
and that he/she is connected to appropriate services and supports after incarceration. Key
areas to consider in thoughtful TCC include housing, food, income—including employment
and benefits—transportation, clothing, support network/systems, and healthcare, including
treatment for substance use and mental health problems.10
In the context of healthcare, the goal of transitional healthcare coordination (THCC)
is to promote a smooth transition from one health facility or setting to another with the aim
of coordinating a seamless continuity of healthcare. THCC can occur in voluntary settings,
such as hospitals, or in involuntary settings, such as jails and prisons. In the context of this
dissertation, THCC connects people to care from an involuntary setting—NYC jails—to a
voluntary setting (e.g., a community health provider). In both voluntary and involuntary
settings, personal vulnerabilities interact with system issues and program or clinic
operations to impact healthcare and influence health outcomes. At the individual-level,
people have varying and complex needs based on their histories and current circumstance
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which must be taken into account. At the provider level, any communication, referral, and
information provided to the patient and subsequent provider serves as a starting point for
care in the next setting and must be planned for in order to be effective. And at the broader
systems-level, patients are confronted with fragmented systems of healthcare delivery,
including a lack of coordination, information sharing, accountability, and knowledge among
clinicians of other settings that should ideally be addressed.

Challenges for Transitional Healthcare Coordination
As explained previously, people who are incarcerated often have greater medical
needs and poorer physical health than the general population.1, 11-13 However, most people
who are incarcerated are not facing acute care needs, but rather chronic care needs that
require ongoing maintenance, monitoring, and changes in lifestyle and behaviors. Also,
many people who are formerly incarcerated are dealing with issues such as substance use,
mental health problems, and basic subsistence needs including housing, food, and income,
in addition to medical and healthcare needs.4, 11, 12, 14, 15 The majority of incarcerated
persons are from lower socioeconomic backgrounds and upon release from prison or jail,
meeting their subsistence needs usually takes priority over healthcare needs. Incarcerated
people also tend to have less positive family and social support,13 which is acknowledged as
important in the process of transitioning to the community.10, 16
There are many challenges with transitioning back to the community and accessing
healthcare. Some challenges are related to the correctional setting (e.g., jail vs. prison) that
impact the systems’ capacity to address the multiple needs of persons transitioning to the
community. A big challenge of THCC from prisons to the community is geography since
people leaving prison are usually returning to a different geographic area than where the
prison is located.17 Because of this, THCC staff may not know about available services in the
destination area and community providers may not want to travel to prisons to make initial
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contacts for bridging care. In contrast, jails generally house people arrested from the local
and surrounding communities, so THCC staff may be more familiar with and have forged
partnerships with community organizations to assist people when they transition out of
jail.11 Often, such community partners may meet with clients while they are incarcerated to
help bridge the transition to the community. Shorter length of stays in jails mean that
people have had less time away from their families and communities and there is greater
opportunity for visits and social support from families and friends. Also, most people who
pass through jails have unpredictable release dates12, 14, 18 and they are there for very short
amounts of time, with median number of days in jail ranging from several hours to 38
days,19 making THCC more challenging due to the short and unpredictable window. Not
being able to plan for a client’s release date is clearly a challenge for scheduling community
appointments, as is releasing people at night or on weekends when community-based
services are closed, as is the practice of some correctional systems.17 Also, people admitted
to jails are more likely to be recent active substance users and/or have untreated mental
health issues, which require different approaches for care coordination than do people in
prison because they also must address the presenting issues of substance use and/or poor
mental health. Further, jails vary not only in size but on legal procedures and processes of
different states and localities. Therefore, what is necessary and feasible with respect to
THCC in one jail setting may not be feasible in another. 19, 20
There are many broader structural and systems barriers at the community and locallevels. First, many people released from correctional settings return to economically
disadvantaged areas where there are few community healthcare providers and other
resources,12, 21 and studies have shown that the distribution of community-based services
often doesn’t match the need.14, 21, 22 Further, no single institution or sector has the
resources, expertise or capacity to address the range of needs of newly released
individuals,17 and in fact, there is no designated system or agency in place to facilitate a
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person’s transition back to their community to be held responsible or accountable for
transition outcomes.11, 12 Therefore, people transitioning from a correctional setting to the
community must interact with multiple systems in addition to the healthcare system. For
example, people leaving correctional settings may also have to interact with local
department of corrections, including parole or probation, and a fragmented system of
community providers to support them in areas related to substance use, mental health,
housing, food, benefits, and other needs. In addition, when people are incarcerated, many
states cancel health benefits such as Medicaid, and often, people who are incarcerated must
reapply for such benefits upon release, which can lead to a lapse in care.16 Currently,
however, more and more jurisdictions are suspending Medicaid for a specific amount of time
or for the duration of the incarceration and then having it reinstated immediately upon
release.23 Unfortunately, the systems that a formerly incarcerated person accesses after
incarceration often work at cross-purposes with each other. For instance, community
corrections are mostly concerned about safety, maintaining order, and monitoring the
activity of parolees or probationers rather than their actual well-being, whereas healthcare
and community-based providers are more concerned with an individual’s well-being and
standard of living.

Lessons Learned from Research
TCC in correctional settings, and more specifically, THCC, is not provided uniformly
across jurisdictions or in all institutions and there is little empirical research related to the
effectiveness of THCC initiated in correctional facilities. A key outcome measure of THCC
research is whether someone is connected to care in the community after incarceration and
several research studies have found that effective THCC does just that—connects people to
healthcare in the community after incarceration.5, 24-27 Also, nearly all THCC research stress
that THCC in correctional settings offers an opportunity to intervene, educate and engage
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those with great need who are otherwise less likely to be engaged with the healthcare
system.5, 28, 29 Finally, all or nearly all studies also acknowledge that for THCC to be
successful, it must also assess and address the higher priority, subsistence needs, such as
housing, food, income, substance use, mental health, and insurance and benefit statuses.4,
11, 13, 22, 30

Research has highlighted some aspects of healthcare and THCC that are associated
with connecting people to healthcare after incarceration. These factors include having a
regular source of healthcare in the community prior to incarceration,31 health insurance,5, 32
and housing stability at 30 days post-release.25 In addition, receiving healthcare while
incarcerated,6 a needs assessment and individualized discharge plan,25 a health education or
a disease management session,6, 25, 33 and a scheduled appointment with healthcare and
other providers for post-incarceration are all associated with healthcare access after
incarceration.6, 33, 34 Other factors associated with healthcare access after incarceration
include providing assistance with completing applications for medical benefits,16 receiving
medication at release,13, 14, 16 providing client with a copy of their prison or jail medical
summary,16 and providing transportation from jail/prison to initial service appointments. 18, 22
Additionally, staff awareness of the clients’ release date,25 releasing people during the day
when service agencies are open,13, 14 and for people in prison specifically, initiating THCC
one- to three-months before release13 are all associated with accessing healthcare or other
services after incarceration. For people living with HIV, having an HIV provider in the
community33 and taking antiretroviral therapy (ART) at the time of release35 are both
associated with accessing HIV care in the community after incarceration. In addition, studies
have shown that having dually-based providers that initiate care/services in the correctional
setting and then provide care in the community is associated with linking formerly
incarcerated persons to healthcare.6, 13, 18, 25, 33, 36 However, one study found contradictory
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evidence, finding that providing intensive case management both pre- and post-release was
no more effective than a less intensive pre-release intervention of discharge planning only.37
Many researchers suggest broader systems-level changes that would improve
TCC/THCC and healthcare access for formerly incarcerated people. Suggestions include
developing formal agreements and partnerships between correctional facilities and
community health providers including early intervention programs, drug treatment
programs, and mental health programs;16 engaging or developing community networks to
allow for comprehensive referrals;16 investing in improving access to substance use
treatment services in communities where formerly incarcerated individuals are
concentrated;21 better use of technology to assist in providing a continuum of care
regardless of referral or referring agency,14 not having Medicaid/Medicare be cancelled upon
incarceration;16 and establishing structures and incentives to attract and retain good
clinicians within correctional settings.16
Not surprising, some factors associated with negative outcomes, such as
reincarceration or not being linked to healthcare after incarceration include homelessness or
a lack of stable housing,5, 32, 38, 39 substance use and relapse,5, 39 lack of income through
regular employment,40 mental illness,32, 39, 41 and a lack of transportation.6, 38 Some barriers
to a smooth transition are directly related to healthcare access such as a loss of medical and
social benefits,39 a lack of access to HIV medicines, HIV/AIDS stigma,38 and a lack of
coordination and information between community agencies. 22 In addition, outdated and
inadequate community provider information related to social services and employment, and
mandatory fees and charges throughout the transition process have been identified as
barriers.38 Additional barriers specific to accessing healthcare after incarceration include an
inability to pay for care or medication, difficulties obtaining healthcare appointments, and
dissatisfaction with provider care.6
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Gaps in Research and Innovation
Although there is a growing body of research that highlights factors of THCC that are
associated with accessing healthcare after release from prison or jail, there is very limited
research on whether THCC impacts the longer-term health of people. A study of HIV
patients leaving the Texas prison system who received some THCC (e.g., list of clinicians,
copy of HIV lab results, 10-day supply of medications) examined HIV viral load and CD4
values for people who returned to prison and found that their CD4 and viral load values
were significantly less healthy. In particular, the people reincarcerated to prison had a mean
decrease in CD4 count of 79.4 cells/mm3 and a mean increase in viral load of 1.5 log10 cc
mL.42 To date, however, there is little or no research that examines HIV clinical values
among people leaving jails, and little or no research related to patients with other chronic
health conditions who are leaving jails. This study will address these gaps by investigating
whether THCC impacts the health of people with three key chronic conditions—HIV,
hypertension, and/or diabetes—for those who were incarcerated in and return to NYC jails.
There is also little or no research examining whether THCC impacts recidivism. The
criminal justice field broadly defines recidivism as “reengaging in criminal behavior after
receiving a sanction or intervention,”43 In the jail setting, recidivism is usually measured by
rearrest, re-arraignment, reconviction, and/or reincarceration.44 Policymakers sometimes
ask if THCC impacts recidivism and conceptually, this question makes sense since it has
been suggested that having consistent medical care may be an indication of a person’s
connection to a larger social and supportive network that may assist them in preventing
high-risk behavior that can lead to rearrests and reincarceration.45 In fact, some studies
have highlighted aspects or strategies of healthcare and THCC that are associated with both
reduced reincarceration and improved access to healthcare after incarceration. Some of
these factors include having a regular source of healthcare in the community prior to
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incarceration,31 having health insurance,32 and for persons who are HIV-positive, taking ART
at the time of release.46
However, few studies have examined whether THCC services and connecting people
to healthcare in the community after incarceration impacts recidivism to jail. This is likely
because the effects of THCC on recidivism are difficult to assess47 and most studies
investigating this topic are examining recidivism to prison—not jail, and they are small or
observational. For example, two studies in the 1990s of women leaving Rhode Island State
prisons found a positive association between receiving a discharge plan and not
reincarcerating, but the studies were small. One study compared 41 HIV-positive women
who received discharge planning services to HIV-positive women who did not and found
substantially lower reincarceration rates at 6 months (12% vs. 27%) and 12 months (17%
vs. 38%) post-release among the women who received discharge plans.48, 49 A second study
of 78 women who participated in a discharge planning program also had less reincarceration
compared to a historical control group of women at 3 months (5% vs. 18.5%) and 12
months (33% vs. 45%) post-release.50 Another study of reincarceration among HIV patients
receiving discharge planning services in Texas prisons showed that 20% reincarcerated
within 3 years of release.42 However again, these studies did not include jail populations.
Most THCC-related research doesn’t examine recidivism or reincarceration as an
outcome and to date, no large studies have examined whether comprehensive THCC in jails
have an impact on reincarceration or health. The current study explores these associations.
Specifically, I assessed whether the THCC in NYC jails impacted reincarceration for people
with three chronic health conditions—HIV, diabetes, and hypertension. I also investigated
whether the health of people returning to NYC jails with these conditions changed based on
whether one received THCC services during the prior incarceration. A better understanding
of whether THCC services contribute to reduced recidivism or to improved or sustained
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health benefits not only informs program design and delivery but can also inform the larger
public health community about correctional-based health interventions and their effects.

Study Overview and Aims
As stated previously, there is little research regarding whether jail-initiated THCC
services have an impact on reincarceration rates or the longer-term health of people with
chronic conditions. To explore these areas, I conducted a retrospective case-control study
that used secondary data and a quantitative approach to investigate whether RCS THCC
services affected reincarceration or health among people with one or more of three chronic
health conditions—HIV, hypertension and diabetes—who were released from the NYC jail
system to the community between 10/1/12 and 3/31/13. Specifically, I compared
reincarceration rates among people who received THCC services with those who did not and
I examined key clinical values for people who returned to jail within 12 months to see if
receipt of THCC services had an impact on subsequent clinical outcomes. Since RCS can’t
offer services to everyone due to resource constraints, it was expected that that this would
allow for a natural experiment where people who were not offered THCC services could be
used as a comparison group for those who were offered such services.
In Chapter 2, I examined whether THCC services affected reincarceration to NYC jails
within 90 days or 1 year among people with HIV, hypertension, and/or diabetes. Objectives
included estimating the impact of THCC on reincarceration for people with those chronic
conditions; second, to estimate the differential impact of THCC services on reincarceration
for people in different population groups such as by age, gender, race, and for those living
with a communicable disease (HIV) vs. a non-communicable condition (hypertension or
diabetes), where possible; and third, to estimate the differential impact and cumulative
dose effect of THCC services on reincarceration, where possible.
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In Chapter 3, I examined whether THCC services had an impact on health among
HIV patients who reincarcerated to NYC jails within 12 months. Objectives including
estimating the differential impact of THCC services on HIV viral load and CD4 count among
people who returned to NYC jails to see if particular THCC services impacted these
measures, and to see if being connected to healthcare in the community after incarceration
predicted any changes in or maintenance of clinical measures.
In Chapter 4, I explored whether THCC services had an impact on health among
people living with diabetes of hypertension who returned to NYC jails within 12 months.
Specifically, I estimated the differential impact of THCC services on glycated hemoglobin
(A1C) for people with diabetes and on blood pressure for people with hypertension. I also
explored whether THCC services impacted different population groups differently, if being
connected to healthcare in the community after incarceration predicted any changes in or
maintenance of clinical measures.
Finally, I summarized the key findings and discussed limitations and directions for
future research in Chapter 5. Specifically, I related the results of Chapters 2 through 4 to
public health and criminal justice research, discussed implications for policy and practice,
and discussed areas for future research.
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Chapter 2 Linking Clients Healthcare in Community is Associated with Reduced
Reincarceration

Introduction
It is estimated that there were 11.4 million admissions to United States city and
county jails in 2014, with 744,600 people confined in local jails at midyear. 68 New York City
(NYC), with one of the nation’s largest jail systems, had approximately 60,000 admissions
and an average daily jail population of 11,408 in 2014.113 A substantial portion of people
released to the community from prison or jail end up reincarcerating, and a substantial
portion of admissions to jail are reincarcerations of people who were previously
incarcerated. The US Department of Justice estimates that approximately 68% of state
prisoners released in 2005 were arrested within 3 years of release and 77% were arrested
within 5 years of release.91 Most local jails do not calculate recidivism rates, but recent data
from NYC show that a minority of people account for a substantial portion admissions to the
jail system. Just over 400 people were admitted to jail more than 18 times during the 5year study period, accounting for over 10,000 admissions and 300,000 days in jail. 113 These
people had substantial issues and barriers, as 99.4% reported substance abuse, 67% had
mental health issues such as depression or anxiety, and 21% had a serious mental illness
such as major depression, schizophrenia, or bipolar disorder. Most of their charges—85%—
were for misdemeanors (e.g., petty larceny, prostitution) or violations (e.g., trespassing,
disorderly conduct, parole violation).
The costs of incarceration and reincarceration are substantial. The costs to an
individual who is arrested and incarcerated may include job loss and diminished future
employment opportunities, and weakened social ties to family and friends. 13, 53-56 Children of
incarcerated adults may be affected as parental incarceration is associated with youth
problem behaviors, physical aggression, antisocial behavior, substance use, and poor
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academic performance.56, 63, 64 Also, children of incarcerated mothers are more likely to be in
foster care.65 However, apart from the human and social costs of incarceration are the
financial costs to the criminal justice system, including those from the police, justice, and
corrections departments. And the total dollar amount can be steep. In 2012, in NYC with
about 55,000 incarcerations per year,110 the Department of Correction estimated that the
cost per person to incarceration someone in one of the NYC jail facilities was nearly
$168,000, including all operating expenses, such as salaries and benefits for staff and debt
service for jail construction and major repairs.111 With these costs in mind, it is important to
reduce incarceration and reincarceration from multiple perspectives, and to investigate
policies and programs to do so.
There are many individual-level factors associated with reincarceration. Such factors
include substance use and relapse, homelessness or a lack of stable housing, a lack of
stable employment, and having a major psychiatric disorder.38, 42, 45 Barriers after
incarceration also include a lack of housing, employment, transportation, lack of ID/birth
certificate or address for job search, mental illness, reconnecting with family and friends,
and outdated and inadequate reentry information related to employment and social
services.29, 38, 41, 123 Also, some barriers to transitioning to the community are directly
related to healthcare access such as a loss of medical and social benefits, a lack of access to
medication including HIV medicines, HIV/AIDS stigma, and a lack of coordination and
information between community agencies.22, 38, 123 Facilitators to a successful transition to
the community include having dedicated case managers, involved peer mentors, and
supportive programs to ease the transition to the community and childcare particularly for
women.6, 38
Transitional care and discharge planning are important strategies to improve
individual well-being and to help people transition to the community after incarceration. NYC
Health + Hospital’s Correctional Health Service (CHS) Reentry and Continuity Services
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(RCS) is one such program with a specific aim of connecting people to healthcare and other
priority needs such as housing, food, and substance use treatment after incarceration by
offering transitional healthcare coordination (THCC) services. 24 Although it is not a stated
goal of RCS to reduce reincarceration among their clients, RCS does offer THCC services
that are positively associated with transitioning to the community after incarceration such
as receiving an individual assessment and discharge plan, reinstatement of benefits (e.g.,
Medicaid, HIV/AIDS Services Administration, and the AIDS Drug Assistance Program),
referral and linkage to a community-based healthcare provider, assistance obtaining
personal documentation (e.g., birth certificates), and transportation assistance.10, 18, 22, 25
RCS also provides assistance with alternatives to incarceration and compassionate release
through court advocacy efforts, a post-incarceration “check-in” by the home visit team, and
referral to community agencies to provide longer-term case management to address priority
needs.
In 2006, CHS restructured their services and RCS adopted a population-based
approach to target THCC to all people living with HIV who self-disclose their HIV positive
status at the jail-based medical intake.24 For RCS, this accounts for about 65% of THCC
clients. RCS also serves others living with serious chronic conditions as identified or
requested by medical personnel (about 35% of clients). Therefore, although RCS fills a
great need, due to insufficient resources, there are others with chronic conditions who are
not offered THCC services. This was the basis of the current study. It was hoped that the
inability to offer services to all persons with a chronic condition would allow for a natural
experiment where persons who were not offered THCC services could be used as a
comparison group for those who were offered such services to examine whether THCC
impacts reincarceration. Since by design, most HIV patients in NYC jails meet with THCC
care coordinators, it wasn’t feasible or ethical to have a comparison group of others living
with HIV by excluding services to them. Instead, people with other conditions—hypertension
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and diabetes—were included in the sample since like HIV, these conditions require ongoing
medical care, periodic check-ins with clinicians, and medications to maintain one’s health.
Although several studies have investigated whether transitional healthcare services
connect people to clinics and other healthcare providers after incarceration, there are no
studies that have examined whether such services impact reincarceration to jail. This study
aims to fill this gap. In addition, this study will investigate whether there is a dose-response
effect with transitional healthcare services to see if those who receive more services have
different reincarceration outcomes, and whether THCC services affect population groups
differently based on characteristics such as gender, age, or race. This study uses electronic
medical record data to investigate these questions among a cohort of people with chronic
health conditions who are released from NYC jails to the community from October 2013
through March 2014. There are no hypotheses for this study; rather, it is an exploratory
study with anecdotal evidence that THCC impacts reincarceration. However, a better
understanding of whether transitional healthcare coordination services contribute to reduced
reincarceration will not only inform program design and delivery but can inform the larger
public health community about correctional-based health interventions and their effects.

Methods
The study design, data sources, and sample selection are described below. In
addition, there are descriptions of both the dependent and independent study variables, as
well as the statistical analyses conducted.

Study Design
This study used a retrospective case-control design to explore whether THCC impacts
reincarceration for people with three chronic health conditions including HIV, hypertension,
and/or diabetes who were released from NYC jails to the community from October 1, 2013
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through March 31, 2014. This date range was selected because it gave THCC staff time to
get comfortable with recording service delivery in the jail-based electronic health system
(EHR) which launched for THCC services in May, 2013 and it allowed for a year of postindex incarceration data to be collected, as data cleaning and coding began in November
2014. Participants’ prior incarceration information since 2008 and prior THCC participation
for one year were collected and included in analyses to examine their contribution to
reincarceration. Reincarceration data were gathered for one year post-index discharge.

Data Sources
The primary data source was the electronic healthcare record system called eClinical
Works (eCW) used in the NYC jail-based healthcare system. Individual-level information was
collected during every medical encounter including from the medical intakes that are
generally conducted within 24 hours of incarceration and every subsequent medical
encounter. The eCW data include demographic characteristics, health issues and diagnoses,
mental health issues, prescribed medications, and self-reported behaviors related to
healthcare access, substance use, and other health and medical-related information. eCW
also pulls key incarceration-related information from the NYC Department of Correction’s
(DOC) Rikers Island Intake System. DOC data include information about participant
incarcerations including intake and discharge dates, criminal charges, and their discharge
dispositions such as whether they are released to the community (e.g., paroled, paid bail,
served time) or to prison or another jurisdiction. Most jail-based programs, such as RCS
THCC, use eCW to document client participation in program services. For THCC, these data
include details about services provided, individual intake assessment and discharge plan
information, and whether clients are connected to healthcare in the community after
incarceration. See Table 2.1 for a description of specific RCS THCC services.
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--- Insert Table 2.1 about here ---

A second source of information was RCS program data from the time prior to May
2013 when RCS began using eCW. These data were in a variety of formats including Excel,
Word and PDF documents uploaded to the eCW system. These data included information
regarding specific THCC services received and whether a client was confirmed as connected
to healthcare in the community after incarceration.

Study Population
The study population included all persons with HIV, hypertension, and/or diabetes
who were discharged from the NYC jail system to the community between 10/1/13 and
3/31/14 (n=3403). People who disclosed their HIV positive status at the jail-based medical
intake were generally seen by THCC staff within 48 hours of intake. To construct a suitable
comparison group to the HIV positive clients, people with hypertension and/or diabetes
were selected since these conditions require ongoing medical monitoring and are thus likely
to be eligible for THCC services. Diagnosis information was based on diagnoses from the
International Classification of Diseases, Ninth Revision (ICD-9) coding system. People who
were not released to the community (e.g., sentenced to prison, transferred to another
jurisdiction) were not included in the study sample.
Sample Selection: Of the nearly 4950 people with HIV, hypertension, and/or diabetes
who were released from NYC jails between October 1, 2013 and March 31, 2014, 75.2%
were released to the community and 24.8% were sentenced to prison or transferred to
another jurisdiction (Figure 2.1). Of those released to the community, 24.0% were offered
THCC services and 76.0% were not. Of the 891 people offered THCC services, 95.3%
accepted services and 4.7% declined. Many of the people who declined services said they
already had a community healthcare provider that they liked or they thought they were
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going to prison. Combining people with the three chronic conditions who accepted THCC
services with those who were not offered services yielded a total of 3669 people eligible for
the study sample. Of these, 266 (7.2%) had some missing data in key study variables and
so were excluded from the study. The final sample included 3403 people of whom 2319 had
hypertension (68%), 1047 had diabetes (31%), and 823 had HIV (24%). Note that totals do
not add up to 100% as 700 people (21%) had two conditions and 43 people (1%) had all
three conditions.See Table 2.2 for details.

--- Insert Figure 2.1 about here ----- Insert Table 2.2 about here ---

Analyses comparing people excluded from the study due to missing values (7.2%)
with those included in the study are found in Table 2.3. Compared to people included in the
study sample, those who were excluded had a higher proportion of people who had a
confirmed connection to primary care after incarceration, were female, homeless, had a
diagnosed substance use problem, were a mental health client, and were incarcerated for a
longer period of time.

--- Insert Table 2.3 about here ---

Data and Study Variables
The study sample was developed by examining every person’s first jail discharge
between 10/1/2013 and 3/31/2014 regardless of whether they were previously
incarcerated. All THCC services, demographic and socioeconomic characteristics, and health
information were based on this incarceration, referred to as the index incarceration. Prior
incarceration information was obtained to develop a year of incarceration history and
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information on subsequent incarcerations was included for one year post-index incarceration
to examine reincarceration.
The dependent variables were reincarceration, defined as whether one returned to
the NYC jail system within specified time points. Reincarceration was measured as two
dichotomous variables (yes/no) indicating whether the participant returned to jail within 90
days or 1 year after the index incarceration. The independent study variables were in five
domains: 1) THCC Services / Participation during Index Incarceration, 2) Connection to Care
and Prior Services, 3) Demographic and Socioeconomic Characteristics, 4) Health
Characteristics, and 5) Incarceration Factors. THCC Participation during Index Incarceration
and THCC Connection to Care and Prior Participation were separated into two domains to
examine THCC jail-based services during the index incarceration separately from prior THCC
services and from receiving confirmed connection to care in the community after the index
incarceration.
The first domain included THCC services received during the client’s index
incarceration. Services were categorized into a bundled service array that included five
levels: 1) no services, 2) less than core services, 3) core services (intake assessment and
discharge plan), 4) core services and referral to consortium partner, and 5) core services,
referral to, and jail-based meeting with consortium partner. “Core” services were selected
because most THCC clients receive an intake assessment and discharge plan and
researchers and program staff wanted to know whether just receiving core services has an
impact on reincarceration. At the same time, being referred to a consortium partner and
having a jail-based meeting with consortium partner are two related variables that were
statistically significant in bivariate analyses examining THCC and reincarceration, although
they were associated with greater, not reduced, reincarceration. The second domain
included two THCC-related measures—whether one was confirmed as connected to
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healthcare in the community after incarceration and whether one had prior THCC services or
encounters.
The remaining three domains included potential confounding variables, mediators,
and/or moderators. The third domain included demographic and socioeconomic
characteristics including gender, race/ethnicity, age at admission, married/living with
partner, education, and whether one was homeless. Gender was coded as binary
(male/female), race was coded into four categories (Black, non-Hispanic; Hispanic; White,
non-Hispanic; other) and age at admission in years was a continuous variable.
Married/living with partner was a dichotomous variable (yes/no) and education was
measured in three categories (less than high school, high school diploma or GED, more than
a high school diploma). The homeless variable was a dichotomous composite variable that
was coded “yes” if DOC data identified a person as homeless and/or if an individual reported
to mental health staff that they were homeless upon jail intake or they expected to be
homeless after incarceration. This variable was only included in regression models when it
was found to be significant in bivariate analyses with the dependent variable at p < 0.10.
To determine variables to include in the fourth and fifth domains, all potential
confounding variables were examined in bivariate analyses with the dependent
reincarceration variables. These variables included whether one had a health care provider
in the community, was diagnosed with substance use problems, had mental health issues,
was comorbid with hypertension, diabetes, or HIV, and incarceration length and history.
Variables from these domains were only included in regression models when they were
found to be significant in bivariate analyses at p < 0.05. Therefore, the fourth domain,
Health Characteristics, included whether a participant had a medical provider in the
community (yes/no), whether they were a mental health client in jail (yes/no), whether
they were diagnosed with a serious mental illness (yes/no), and whether they had a
diagnosed substance use problem with alcohol or drugs. The final domain—Incarceration

40

Factors—included whether the index incarceration was less than or equal to seven days
(yes/no) and whether the participant was incarcerated in the prior year (yes/no).
Statistical Analysis
Analyses were conducted for the sample as a whole (n=3403) and then for people
who received at least one THCC service or encounter (n=766). For each group, descriptive
statistics were performed to examine study variables and their association with
reincarceration within 90 days and 1 year. The initial analyses included univariate statistics
to examine the distribution of responses for each variable including the mean, standard
deviation, and range. Then, bivariate analyses were conducted to look at the associations
(unadjusted) between reincarceration and variables from the other study domains using chisquare tests for categorical variables and t-tests for continuous variables. Also, to examine
differences between THCC clients and people who were not THCC clients, similar bivariate
analyses were conducted. Finally, hierarchical logistic regression analyses were performed
to examine whether there is an association between THCC participation and reincarceration
for study participants at 90 days and 1 year post-index incarceration.

Results
Study results are divided into two sections—findings for the entire sample and
findings specific to THCC clients.

Entire Sample
This section presents findings for the entire sample, including descriptive statistics
and multivariate statistics. Descriptive statistics includes univariate statistics to examine the
study distribution for each variable and bivariate statistics to examine the association
(unadjusted) of THCC on reincarceration. In addition, analyses are presented that compare
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THCC clients to people who are not THCC clients to examine how similar the intervention
group (THCC clients) is to the comparison group (not THCC clients).

Descriptive Statistics
Eighty-four percent of the study population was male and 16% was female. Most
participants were Black, non-Hispanic (62.1%) or Hispanic (27.2%) and many had not
finished high school (41.5%). The average age for all participants was 45.7 years. Most
participants were single (80.4%) and 18.4% were homeless. Twenty-two percent of people
reincarcerated within 90 days of the index incarceration and 45.0% reincarcerated within 1
year. Most of the study sample (77.2%) did not receive any THCC services, while 20.4%
received at least core THCC services including an intake assessment and discharge plan,
9.1% were connected to primary care in the community after incarceration, and 7.2%
received THCC services in the prior year. Over two-thirds had a diagnosed substance use
problem (67.3%), nearly a third (30.2%) were mental health clients, and 5.2% were
diagnosed with a serious mental illness (SMI). Nearly 40% were incarcerated for seven or
fewer days during their index incarceration, and 41.8% were incarcerated in the prior year.
Univariate statistics for the entire sample are shown in Table 2.4, including the mean,
standard deviation, and the range for each variable.
--- Insert Table 2.4 about here ---

As expected, there were some differences between THCC clients (22.8%) and those
who were not THCC clients (77.2%); differences are likely due to the RCS approach of
offering THCC services to all patients who disclose their HIV-positive status and to serve
others with fragile health conditions (Table 2.5). Differences between clients and non-clients
were apparent in all domains including reincarceration, demographic, socioeconomic, health,
and incarceration characteristics. Although not statistically significant at 90 days, those
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reincarcerating within 1 year had a higher proportion of people who were THCC clients
(49.0% vs. 43.4%, p < 0.01). Also, compared to people who were not THCC clients, THCC
clients had a higher proportion of people who were Black, non-Hispanic (65.3% vs. 61.2%,
p < 0.05), diagnosed with a substance use problem (77.4% vs. 64.3%, p < 0.001), had not
finished high school or received a GED (47.0% vs. 39.8%, p < 0.01), had mental health
issues (unspecified) while incarcerated (38.7% vs. 27.8%, p < 0.001) and had a healthcare
provider in the community (81.1% vs. 72.7%, p < 0.001). Also, compared to people who
were not THCC clients, THCC clients had a smaller proportion of males (77.4% vs. 86.3%, p
< 0.001) and people who were married or living with their partner (14.8% vs. 21.0%, p <
0.001). With regard to incarceration factors, non-THCC clients had a higher proportion of
people incarcerated 7 days or less during the index incarceration (43.3% vs. 24.1%, p <
0.001), but there were a higher proportion of THCC clients who had been incarcerated in the
prior year (49.7% vs. 39.4%, p < 0.001). There were no statistically significant differences
between THCC clients and non-clients with regard to age, being homeless, and having a
serious mental illness.

--- Insert Table 2.5 about here ---

Table 2.6 presents analyses (unadjusted) of THCC participation, demographic,
socioeconomic, health, and incarceration characteristics by whether the participant
reincarcerated within 90 days or 1 year from the index incarceration. Overall, 22.3% of the
study population returned to jail within 90 days and 44.7% returned within 1 year. Among
those who reincarcerated within 90 days or 1 year, there was a greater proportion of people
who received the bundled service array. Specifically, compared to those who did not
reincarcerate, those who reincarcerated had a higher proportion of people receiving the
bundled service array, both within 90 days (6.7% vs. 4.4%, p < 0.05) and within 1 year
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(6.1% vs. 3.9%, p < 0.05). However, compared to those who reincarcerated, there was a
higher proportion of people with a confirmed connection to healthcare in the community
after incarceration who did not reincarcerate within 90 days (10.5% vs. 4.2%, p < 0.001)
and 1 year (10.0% vs. 8.0%, p < 0.05).

--- Insert Table 2.6 about here ---

With regard to demographic and socioeconomic characteristics, a higher proportion
of people returning to jail were male, Black, single, of lower education, and homeless. For
example, compared to those who did not reincarcerate within 90 days, those returning to
jail had a higher proportion of males (86.8% vs. 83.5%, p < 0.05), of people who were
Black, non-Hispanic (67.6 vs. 60.6, p < 0.01), of people with less than a high school
education (47.0% vs. 39.9%, p < 0.001) and of people who were homeless (24.9% vs.
16.6%, p < 0.001). Also, compared to people not returning to jail, those who reincarcerated
within 90 days had a higher proportion of people who were diagnosed with a substance use
problem (78.9% vs. 64.0%, p < 0.001) and a mental health issue (32.0% vs. 28.8%, p <
0.05) but they had a smaller proportion of people who had a healthcare provider in the
community (66.5% vs. 76.9%, p < 0.001). Findings were similar for bivariate analyses
comparing people who reincarcerated within 1 year to those that did not.
With regard to incarceration factors, there was a higher proportion of people who
were incarcerated in the year prior to the index incarceration who reincarcerated within 90
days (65.2 vs. 35.1 p < 0.001) and 1 year (58.9 vs. 27.9, p < 0.001) compared to those
who did not, and they had a lower proportion of people who were incarcerated less than a
week during their index incarceration for both those who reincarcerated within 90 days
(31.9% vs. 40.9%, p < 0.001) and 1 year (58.9% vs. 27.9%, p < 0.001).
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Multivariate Statistics
Hierarchical logistic regression models were conducted to examine whether THCC
participation is associated with reduced reincarceration at 90 days (Table 2.7) and 1 year
(Table 2.8). Examining 90-day reincarceration (Table 2.7), Model 1 examines the THCC
bundled service array which includes receiving core services (e.g., intake assessment and
discharge plan), having core services and a referral to a consortium partner, and having
core services with both a referral to, and a jail-based meeting with the consortium partner.
In this unadjusted model, having less than core services or core services with referral to
and jail-based meeting with consortium partner is associated with reincarceration within 90
days. In particular, in Model 1, people receiving less than core services have 2.01 greater
odds of reincarceration (p < 0.05) and people receiving all of the services have 1.6 greater
odds of incarceration (p < 0.001). After the addition of other THCC-related variables in the
second model, the odds associated with returning to jail within 90 days is no longer
significant for people receiving less than core services, but receiving core services plus a
referral to, and a jail-based meeting with, a consortium partner is associated with 2.33
greater odds of reincarcerating (p < 0.001). Also, having prior THCC services is associated
with 3.08 greater odds of reincarceration (p < 0.001), but, at the same time, having a
confirmed connection to primary care in the community after incarceration decreases the
odds of reincarcerating by a factor of 0.19 (p < 0.001). These associations remained after
adjusting the model to account for demographic and socioeconomic characteristics, health
factors and incarceration factors. In the final adjusted model (Model 5), receiving core
services with referral to and jail-based meeting with consortium partner is associated with
2.14 greater odds of returning to jail within 90 days (p < 0.001) and having had prior THCC
encounters or services is associated with 1.73 greater odds of returning to jail (p < 0.01).
However, at the same time, being confirmed as connected to primary care in the community
after incarceration is associated with 0.21 lower odds (p < 0.001). Other factors associated
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with greater odds of incarceration within 90 days include being male (OR=1.49, p < 0.01),
homeless (OR=1.32, p < 0.05), having diagnosed substance use problem (OR=1.80, p <
0.001), and being incarcerated in the prior year (OR=2.61, p < 0.001). Factors associated
with lower odds of reincarceration within 90 days include being Hispanic (compared to nonHispanic Black, OR=0.76, p < 0.01) and having more than a high school or GED education
(OR=0.66, p < 0.001).
--- Insert Table 2.7 about here ---

Table 2.8 presents results of the hierarchical logistic regression examining THCC
participation and reincarceration within 1 year. Similar to 90 day reincarceration findings,
analyses of 1 year reincarceration data show a positive association between having the
entire service array and reincarceration, but a negative association between having a
confirmed connection to primary care in the community and reincarceration. These
associations in Models 1 and 2 remain after accounting for demographic, socioeconomic,
health, and incarceration factors. In the final adjusted model, having received the entire
bundled service array is associated with 1.79 greater odds of returning to jail within 1 year
(p < 0.01), but having a confirmed connection to care in the community after incarceration
is associated with 0.53 lower odds (p < 0.001). Other factors that are positively associated
with reincarcerating within 1 year are being male (OR=1.40, p < 0.01), homeless
(OR=1.56, p < 0.001), having a diagnosed substance use problem (OR=1.50, p < 0.001),
and having been incarcerated in the prior year (OR=3.05, p < 0.001). Factors associated
with lower odds of returning to jail within 1 year include being Hispanic (compared to Black,
non-Hispanic, OR=0.73, p < 0.001), having more than a high school education (OR=0.74, p
< 0.01), and having a serious mental illness (OR=0.58, p < 0.01).

--- Insert Table 2.8 about here ---
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Transitional Health Care Coordination (THCC) Clients
This section presents findings for THCC clients only, including descriptive statistics
and multivariate statistics. Descriptive statistics includes univariate statistics to examine the
study distribution for each variable and bivariate statistics to examine the association
(unadjusted) of THCC on reincarceration.

Descriptive Statistics
Univariate statistics for THCC clients only are shown in Table 2.9, including the
mean, standard deviation, and the range for each variable. Among THCC clients, 25.0%
returned to jail within 90 days and 49% returned within 1 year. Most THCC clients received
core services (64.2%), 8.5% received core services and a referral to a consortium partner,
and 21.5% received these services plus a jail-based meeting with the consortium partner.
With regard to THCC services, about a third of THCC clients had only one encounter, a third
had 2 to 3 encounters and a third had 4 or more encounters. Almost 40% had a confirmed
connection to primary care in the community after incarceration and about a quarter
(24.9%) received prior THCC services. In addition, 65.3% were Black, non-Hispanic, 26.8%
were Hispanic, 14.8% were married or living with their partner and the average age of the
THCC participant was 45.162 years. About 20% were homeless and 47% had less than a
high school education. With regard to health factors, 81.1% indicated having a medical
provider in the community, 77.4 had a diagnosed substance use problem, 38.7% were
mental health clients, and 5.9% were diagnosed with a serious mental illness. Twenty-four
percent were incarcerated seven or fewer days during their index incarceration and nearly
half (49.7%) were incarcerated in the prior year.

--- Insert Table 2.9 about here ---
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Table 2.10 presents bivariate (unadjusted) analyses of specific services received by
THCC clients compared with reincarceration at 90 days and 1 year (n=776). The majority of
clients received an intake assessment (95.0%), discharge plan (94.2%) and primary care
scheduling services (84.5%). There was a greater proportion of clients receiving a referral
to a consortium partner, a jail-based meeting with a consortium partner and/or
transportation services who returned to jail within 90 days and 1 year, compared to those
who did not. For example, compared to people who did not reincarcerate within 90 days,
those who reincarcerated had a higher proportion of people who had a referral to a
consortium partner (36.5% vs. 28.1%, p < 0.05), a jail-based meeting with consortium
partner (26.6% vs. 19.9%, p < 0.05), and transportation services (22.4% vs. 15.4%, p <
0.05). Similarly, compared to people who did not reincarcerate within 1 year, people
reincarcerating had a higher proportion of people referred to a consortium partner (34.2%
vs. 26.3%, p < 0.05), having a jail-based meeting with a consortium partner (24.5% vs.
18.7%, p < 0.05), and receiving transportation services (21.1% vs. 13.4%, p < 0.01).

--- Insert Table 2.10 about here ---

Table 2.11 presents bivariate analyses (unadjusted) of THCC participation,
demographic, socioeconomic, health and incarceration characteristics by whether the THCC
client returned to jail within 90 days or 1 year from the index incarceration. Compared to
people who did not reincarcerate, there was a higher proportion of THCC clients who
received the bundled service array who reincarcerated within 90 days (26.6% vs. 19.9%, p
< 0.05); yet at the same time, there was a lower proportion of people with a confirmed
connection to healthcare in the community after incarceration who reincarcerated within 90
days (16.7% vs. 47.4%, p < 0.001) and 1 year (31.8% vs. 47.5%, p < 0.001). Also, there
was a higher proportion of people who received prior THCC services or encounters who
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returned to jail within 90 days (40.1% vs. 19.9%, p < 0.001) and 1 year (32.6% vs.
17.4%, p < 0.001), compared to those who did not. Other factors positively associated with
returning to jail include having a diagnosed substance use problem and having been
incarcerated in the prior year. Specifically, there was a larger proportion of people with a
diagnosed substance use problem who reincarcerated within 90 days (88.0% vs. 74.0%, p
< 0.001) and 1 year (81.6% vs. 73.5%, p < 0.01) and a larger proportion of people who
were incarcerated in the prior year who reincarcerated within 90 days (72.9% vs. 42.1%, p
< 0.001) and 1 year (64.5% vs. 35.6%, p < 0.001) compared to people who did not
reincarcerate. Also, compared to people who did not return to jail, people returning to jail
within 90 days had a higher proportion of people with less than a high school education
(13.4% vs. 9.6%, p < 0.05) and a larger proportion of people reincarcerating within 1 year
who were homeless (23.7% vs. 16.7%, p < 0.05). Finally, there was a larger proportion of
people with a serious mental illness who did not reincarcerate within 1 year (9.3% vs.
2.4%, p < 0.001).
--- Insert Table 2.11 about here ---

Multivariate Statistics
Hierarchical logistic regression was conducted with THCC clients to examine whether
THCC services or number of encounters were associated with reincarceration within 90 days
(Table 2.12) and 1 year (Table 2.13). Similar to the analyses of the entire study population,
the analyses (unadjusted) of THCC clients only in Model 1 showed that receiving less than
core services was associated with 2.02 greater odds of reincarcerating within 90 days (p <
0.05) and that receiving all of the bundled services was associated with 1.61 greater odds
(p < 0.05, Table 2.12). In Model 2, with the additional THCC variables, receiving all the
bundled services was still associated with a greater odds of reincarcerating within 90 days
by a factor of 1.91 (p < 0.05) and having received prior THCC services was associated with
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2.86 greater odds (p < 0.001). However, at the same time, having a confirmed connection
to care in the community after incarceration was associated with 0.19 lower odds of
reincarcerating (p < 0.001). These relationships remain in the final model, after adjusting
for demographic, socioeconomic, health, and incarceration factors. In the final model,
having a confirmed connection to healthcare in the community after incarceration was
associated with 0.20 lower odds of reincarcerating within 90 days (p < 0.001), but having
received the bundled services was associated with 1.74 greater odds (p < 0.05) and
receiving prior services was associated with 1.60 greater odds (p < 0.05). Other factors
associated with greater odds of returning to jail within 90 days included having a diagnosed
substance use problem (OR=2.70, p < 0.001) and having been incarcerated in the prior
year (OR=2.47, p < 0.001). Having attended school beyond high school was associated with
0.52 lower odds of reincarcerating within 90 days (p < 0.05).

--- Insert Table 2.12 about here ---

An examination of the association of THCC participation on reincarceration within 1
year showed a similar pattern (Table 2.13). After adjusting the logistic regression model to
account for demographic, socioeconomic, health, and incarceration factors, only having a
confirmed connection to primary care in the community was significant. Having a confirmed
connection to primary care in the community after incarceration was associated with 0.52
lower odds of reincarcerating within 1 year (p < 0.001). Other factors that were positively
associated with reincarcerating within 1 year among THCC clients included having a
diagnosed substance use problem (OR=1.56, p < 0.05) and being incarcerated in the prior
year (OR=2.88, p < 0.001). A factor that was associated with lower odds of reincarceration
within 1 year was having a serious mental illness (OR=0.22, p < 0.001).
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--- Insert Table 2.13 about here ---

Discussion
The goal of this study was to investigate whether receiving THCC services impacted
reincarceration and findings showed that having a confirmed connection to healthcare in the
community after incarceration was associated with lower odds of returning to jail within 90
days and 1 year, but that receiving the complete bundled service array including an intake
assessment, discharge plan, and a referral to and jail-based meeting with a community
partner was associated with greater odds of reincarceration. For instance, being connected
to care after incarceration is associated with 0.21 lower odds of reincarcerating within 90
days and 0.53 lower odds of reincarcerating within 1 year. Similarly, among THCC clients
only, having a confirmed connection to healthcare in the community after incarceration was
associated with 0.20 lower odds of reincarcerating within 90 days and 0.52 lower odds of
reincarcerating within 1 year. However, examination of the bundled services showed the
opposite findings in most models, as receiving the intake assessment, discharge plan, a
referral to and jail-based meeting with community partner is associated with 2.14 increased
odds of reincarcerating at 90 days and 1.79 increased odds of reincarcerating within 1 year
for the entire sample. Among THCC clients only, receipt of the bundled service array was
associated with 1.74 greater odds of reincarceration within 90 days.
It is encouraging that having a confirmed connection to healthcare in the community
after incarceration was associated with decreased odds of reincarcerating. Although these
findings do not provide knowledge about any causal relationships, one explanation is that
attending a healthcare appointment is a commitment to maintain one’s health and a positive
step towards integrating oneself into the dominant mainstream society and that doing so
puts one on a path away from further criminal justice involvement. However, at the same
time, another explanation could be that a client already has a healthcare provider in the
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community and was engaged in their healthcare. If this is the case, then it is possible that
such a client was already well-integrated in society with appropriate support, and that they
just continued care, similar to their life before being incarcerated. It is also possible that a
connection to and engagement in primary care is due to prior THCC involvement, and not
from services received during the index incarceration. However, unfortunately, the data
available could not include these variables.
The question of dosage is interesting in this population and context. Although greater
dosage, in terms of services or encounters, is often assumed to lead to “better” outcomes,
this was not the case in this study. In fact, greater dosage was associated with greater
likelihood of reincarceration among the study population as a whole. A possible explanation
for this finding is that people with greater needs and vulnerabilities received these bundled
services. For clinical care, having a dually-based provider in jail and the community has
shown to increase connection to healthcare,6 and work with consortium partners that have
jail-based meetings with THCC clients is based on the same principles. THCC patient care
coordinators (PCCs) refer clients to a consortium partner with the expectation that having a
dually-based case manager may increase the likelihood that the client will follow-through
with discharge plan referrals, including healthcare, knowing that they will be greeted with a
familiar and caring person outside of jail. However, THCC PCCs generally refer clients with
greater needs to the consortium partners since the partners provide extra support to clients
after incarceration to help them meet their priority needs including housing, substance
abuse treatment, food, transportation, child care, and clothing. People who do not have
these priority needs do not usually get referred to consortium partners. Generally, people
who are engaged in healthcare and go to their healthcare appointments have their other
priority needs met—such as housing, food, and childcare—so they are more likely to be at a
place where they can address their healthcare needs.18, 19, 123 This is a reason that effective
health-related transitional care programs make sure to address clients’ priority needs first,
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since healthcare is usually and understandably a lower priority. Therefore, while being
referred to a consortium partner includes “extra” services, being referred to and having a
meeting with a consortium partner is possibly an indication of which clients have the
greatest needs as they return to the community. It is heartening that THCC is reaching
those with the greatest need and who are most vulnerable, but at the same time, these are
the people that these study findings show are potentially more likely to reincarcerate,
compared to non-THCC clients.
Additional predictors of returning to jail for the entire study population and THCC
clients only included having a diagnosed substance use problem, having less than a high
school education, and having been incarcerated in the prior year. For the entire study
population, being homeless was also associated with reincarceration. These findings are not
surprising as prior research has identified them as characteristics of people who are more
likely to reincarcerate.12, 32, 38, 45, 124
From criminal justice research, we know that there are some key variables that
predict whether one is likely to be rearrested or reincarcerated. Measures such as the age of
first arrest, prior arrest history, length of stay, charge type, and charge severity are known
to predict recidivism and should ideally be included in research investigating recidivism.43, 44
In addition, tools such as the Level of Services Inventory—Revised (LSI-R) are used to
determine the risk of recidivating and to then target interventions to meet client at their risk
level.52, 103, 125 Two variables, length of stay and whether one was incarcerated in the prior
year, were both included in this study. Among the entire study population, being
incarcerated in the prior year was associated with 2.61 greater odds of reincarcerating
within 90 days (p < 0.001) and 3.05 greater odds of reincarcerating within 1 year (p <
0.001). However, length of the index incarceration was not found to be associated with
reincarceration.
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Limitations
There are several limitations to this study. First, THCC targets people who selfdisclose their HIV-positive status upon medical intake to jail and others with fragile health
conditions. Since THCC is a population-based strategy for people living with HIV, THCC staff
work diligently to meet with every person who discloses that they are living with HIV (about
65% of clients). Many other THCC clients are medically fragile and THCC services are
requested by jail-based clinical staff. Thus, THCC clients are a unique group of people. To
investigate whether THCC services impact reincarceration, it was not realistic nor ethical to
conduct the gold standard of research—a randomized control trial. Instead, a quasiexperimental design was used and a comparison group was created to include people with
other chronic health conditions that require ongoing medical care, medication, and clinical
followup—hypertension and diabetes. Therefore, nearly all previously diagnosed HIV
patients were offered THCC services, yet most people with diabetes or hypertension were
not offered these services. As a result, it is not surprising that THCC clients were
substantially different from the comparison group in many ways—which is not ideal for a
case-control study design. Among THCC clients, 84.5% were living with HIV, while only
6.4% of non-THCC clients had HIV (p<0.001). Similarly, there was a greater proportion of
hypertension (78.1% vs. 34.5%, p<0.001) and diabetes (35.0% vs. 16.4%, p<0.001)
among non-THCC clients compared with THCC clients. However, the three diagnoses were
not associated with reinarceration within 90 days and only having HIV was associated with
reincarceration within 1 year as 26.1% of people returning to jail within 1 year were living
with HIV, compared to 22.6% of people who did not return to jail (p<0.05).
THCC clients were not only different from the rest of the study sample in terms of
medical diagnoses. They were also different in several other ways and as a group they
tended to have poorer health, less education, and to be less stable. Specifically, compared
to people who were not THCC clients, THCC clients had a higher proportion of people with a
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diagnosed substance use problem (drugs or alcohol), who were mental health clients while
incarcerated, who had less than a high school education, and who were incarcerated in the
prior year. Among THCC clients, there was also a higher proportion of people who were
Black, non-Hispanic, female, single, and who were incarcerated for a longer period of time
during their index incarceration. These are substantial differences between people who were
THCC clients and people who were not. It is also possible and quite likely that THCC clients
differed in other ways from the comparison group that were associated with reincarceration,
even if unknown, unobserved, or unmeasured. As such, the comparison group may not have
provided a true picture of what would have occurred in absence of THCC services. Ideally, a
case-control study should have intervention and comparison groups that are similar,
especially among key factors that are associated with reincarceration; however that was not
possible in this case.
This study used a 6-month window of discharges from jail for the index
incarcerations. Since crime and incarceration often has seasonal aspects and variation,126
we may have missed people who tend to be incarcerated during late spring, summer or
early fall. Also, although the study incorporated 1 year of historical data and a year of
follow-up data after release from the index incarceration, a longer study would tell us more
about how THCC services impact people who are incarcerated less frequently than every
year and for those who have less involvement with the criminal justice system.
An additional limitation is that all covariates were considered invariable by time. As
such, different individual characteristics were examined at baseline, and any subsequent
changes in these characteristics were not accounted for during the course of the study,
including one’s background characteristics, medical or mental diagnoses, and involvement
with THCC services. While this may have been appropriate for most people, it could be that
some people received a new medical diagnosis during a subsequent incarceration, yet they
were not categorized as such.
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Some THCC clients interact with patient care coordinators over the course of multiple
incarcerations and this level of interaction was not assessed in this study. Similarly, the
quality, dosage, or specific services offered by consortium partners were not included in this
study. It is possible that having increased interaction with THCC patient care coordinators or
consortium partner case managers over a longer time span (including multiple
incarcerations) would lead to different outcomes. Finally, THCC home visit team outreach
and engagement services were not included in this study. The home visit team meets with
HIV patients after incarceration to engage them in healthcare and to assist them in meeting
their other priority needs. Yet, home visit team engagement with clients was not included in
these analyses, with the exception of whether a client was confirmed as connected to
healthcare in the community after incarceration.
Most of the data for this study was taken from the eClinical Works (eCW), the
electronic medical record used in the New York City jails. RCS staff only started using eCW
to document THCC program activities and services in May 2013 and the uptake was fairly
slow among staff. RCS went from an Excel-based tracking system to eCW for HIV patients
first, and then for people with other chronic medical conditions towards the end of summer
2013. As is often the case with adoption of new processes and technologies, there was
some initial confusion about the definitions of services, when to use different service
templates, and when to document services. Therefore, although the time period for the
index incarceration included any person who was discharged between October 1, 2013 and
March 31, 2014, it is possible that the services reported and included in this study were an
underestimate of the actual services provided.
An additional limitation is that this is a strictly quantitative study. So, although the
study can shed light on whether THCC services are associated with reincarceration among
people with chronic health conditions, we cannot know how transitional healthcare and
discharge planning are truly being used by people and how or why these services influence

56

their health-seeking behaviors and retention in healthcare. To go deeper into the issue of
understanding how or why such services work or don’t work and to explore nuances related
to transitional care with incarcerated populations, qualitative methods would be more
appropriate.

Directions for Future Research
Researchers measure recidivism in multiple and different ways, and most suggest
using more than one measure for better understanding of how people pass through the
criminal justice system. Some studies measure recidivism as rearrest, while others may use
rebooking, rearraignment, reconviction, and/or reincarceration.43, 44 This study used
reincarceration as the measure of recidivism and it included both parole violators and people
with new violations. A future study might want to use more than one definition and in
particular, limit the study population to people who are charged with new violations and/or
new convictions, since jails house a substantial portion of pretrial detainees who are not
convicted of any crime but were unable to post bail.74
Since the uptake of eCW use was slow for staff, researchers might also want to use
newer data which would likely be more thorough and accurate. For instance, this study
sample included a small proportion of people receiving court advocacy services or assistance
with entitlements/benefits, yet the number of clients receiving these services was probably
larger than reported in eCW at that time. Also, since THCC clients were so different from
people who were not THCC clients, researchers might want to consider using a matching
technique, such as propensity score matching, to select a more appropriate comparison
group or to consider using a comparison group from a different jail system that does not
offer transitional health care services to people living with HIV and with other fragile health
conditions. In addition, future analyses could examine whether an interaction of jail-based
THCC services with a connection to care in the community after incarceration and/or receipt
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of community-based services from a partner agency has a stronger effect than do any of
these variables alone.
An important factor to keep in mind is that it is often a small proportion of people
who are responsible for multiple arrests and reincarcerations. Nationally, a sixth (16.1%) of
people released from prison in 2005 were responsible for almost half (48.4%) of the arrests
that occurred from 2005 through 2010 nationally.91 In New York City, just over 400 people
were admitted to jail 18 times or more from 2008 through midyear 2013, accounting for
more than 10,000 admissions and 300,000 days in jail.113 Most of these people had a
substance use disorder (99%), mental health needs (67%), and/or a serious mental illness
(21%) and were charged with a minor infraction such as misdemeanor or a violation (85%).
Programs and policies should be implemented and studied to reduce recidivism, including
the high recidivism of people who churn through the system over and over again, especially
those who are not a threat to society and who could be treated through the healthcare and
housing systems rather than the correctional system.
Understanding and measuring recidivism, including rearrest and reincarceration is
an important endeavor, and more importantly, identifying mechanisms at the individual,
community, and societal levels to reduce incarceration and reincarceration are needed.
Incarceration impacts not only individuals, but also families, neighborhoods, and
communities.53-56, 63, 64 In addition, incarceration is costly in terms of dollar amounts too. It
is expensive to arrest, prosecute, incarcerate, and supervise people who commit or are
believed to have committed an infraction or to have broken the law.
Ultimately, however, it is not a stated goal of RCS THCC to impact the
reincarceration rates of their clients. THCC’s main goal with regard to transitional healthcare
and discharge planning is to connect people to healthcare in the community after
incarceration with the expectation that this connection may increase their likelihood to be
retained in care and to be healthy.24 And it was shown in bivariate analyses that THCC
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clients were more likely to have a healthcare provider in the community compared to people
who were not THCC clients. It is possible that the combination of accessing healthcare in
both jail and the community leads to better outcomes as compared to people who do not
access community healthcare. Therefore, some next steps should include investigating
whether THCC services do, in fact, impact health among their clients.
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Tables
Table 2-1 Descriptions of Transitional Healthcare Coordination (THCC) Services
Discharge Planning
Services1

Description

Intake Assessment

Patient care coordinator (PCC) interviews client and discusses potential
barriers and supports for the client as he/she transitions back to the
community after incarceration. Topic areas include primary care in the
community, housing stability, substance abuse and treatment, health
insurance, public entitlements/benefits, court advocacy, transportation,
and health home enrollment.

Discharge Plan

The discharge plan is an outline of referrals made for the client and may
include appointment dates, addresses, and key contacts. Referrals cover
the topic areas mentioned above with a focus on referrals for health care,
to consortium partner,2 and to a health home.

Primary Care Scheduling

The PCC schedules an appointment for primary care for the client for after
incarceration, documenting the provider name, address, and contact
information, as well as the appointment date and time.

Referral to Partner

PCC refers client to Consortium partner to address needs beyond health
care. While Consortium partners will help client get to health care
appointments, they also provide community case management for after
incarceration and assist clients in areas such as substance abuse
treatment, housing, clothing, and food security.

Case Conference

PCC facilitates a jail-based meeting with the Consortium partner and the
client so that the client can meet Consortium staff prior to release from jail
and to have a familiar face to connect with after incarceration. The
Consortium partner meets with the client and conducts their own intake to
assess client needs and to begin a plan to work with the client after
incarceration.

Coordination with Health
Care or Service Provider

PCC contacts community health or social services provider to coordinate
care for the client. Coordination services are usually indirect services
conducted on behalf of the client when the client is not present.

Assistance with Benefits /
Entitlements

PCC assists client with applying for and securing entitlements and benefits
including HIV/AIDS Services Administration (HASA), AIDS Drug
Assistance Programs (ADAP), Medicaid, Medicare, Supplemental
Nutrition Assistance Program (Food Stamps/SNAP), and Supplemental
Security Income (SSI).

Court Advocacy

PCC assist client in advocating for alternatives to incarceration, diversion
programs, compassionate release, and reduced sentencing. PCC
completes eCW template outlining client eligibility for court advocacy, the
court advocacy agency in the community, and actions completed on
client’s behalf.

Housing

PCC assists client with determining eligibility for programs such as HASA,
residential substance abuse treatment, transitional housing, supportive
housing, and skilled nursing centers. PCC also assists with eviction
prevention as needed.
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Discharge Planning
Services1

Description

Transportation

PCC arranges for and refers client for transportation services, usually to
transport client from the jail to the community or to transport client to a
health or social services appointment.

Assistance with Health Care

PCC assists client with other health care or social support needs not
covered in other categories.

Indirect Services

PCC performs other work on behalf of client while client is not present.

Confirmation of Connection
to Healthcare after
Incarceration

PCC or home visit team3 receives documentation from a clinic or medical
office that client went to his/her health care appointment after
incarceration.

1. In addition to discharge planning, RCS offers peer education programs for adolescents and
adults, does visitor outreach and education at the Riker Island Visitor Center, conducts HIV tests
to people who initially refused testing upon entry in to jail, and coordinates the Rikers Island
nursery and maternity education groups.
2. Rikers Island Transitional Care Consortium includes organizations that work with people as they
transition from the jail to the community. In addition to Health + Hospitals and the Department of
Correction, organizations include community-based agencies that work with the formerly
incarcerated to assist them with health care, social services, and other needs.
3. The home visit team is comprised of community-based RCS THCC staff who confirm connection
to care and follow up with clients who have not been linked to care within 30 days of release or
who need assistance connecting to care, often offering transportation, appointment scheduling,
and accompaniment for up to 90 days.
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Figure 2-1 Study Population 1
4938
People Released from NYC
Jails between 10/1/2013 and
3/31/2014 with HIV,
Hypertension and/or Diabetes

1225 (24.8%)
Released, Not to
Community

3711 (75.2%)
Released to
Community

2820 (76.0%)
Not Offered THCC
Services

891 (24.0%)
Offered THCC
Services

2 (0.0%)
Unsure

849 (95.3%)
Accepted THCC
Services

42 (4.7%) Declined
THCC Services

3669
Eligible for Sample

3403 (92.8%)
Included in Sample

266 (7.2%) with
Missing Data
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Table 2-2 Health Conditions of Study Participants (n=3403)*
Condition(s)

Number

Percent

Hypertension only

1620

47.6%

HIV only

583

17.1%

Diabetes only

457

13.4%

Hypertension and Diabetes

503

14.8%

Hypertension and HIV

153

4.5%

Diabetes and HIV

44

1.3%

Hypertension, HIV, and Diabetes

43

1.3%

3403

100.0%

TOTAL

*A total of 2319 individuals had hypertension, 1047 had diabetes, and 823 were living with HIV.
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Table 2-3 Comparison of People with Missing Variable Values to People without Missing Variable Values (n=3669)
Variables with Missing Values
Yes
7.2%
(n=266)

Total
(n=3669)

No
92.8%
(n=3403)

n

%

n

%

n

%

x2

THCC Client (any service or encounter)

849

23.1

73

27.4

776

22.8

2.99

Core Services (Intake, Discharge Plan)

799

21.8

68

25.6

731

21.5

2.33

2820

76.9

193

72.6

2627

77.2

4.70

˂ Core Services

50

1.4

5

1.9

45

1.3

Core Services (Intake, Discharge Plan)

543

14.8

45

16.9

498

14.6

Core + Referral to Partner

75

2.0

9

3.4

66

1.9

Core + Referral to Partner + Jail-Based Meeting

181

4.9

14

5.3

167

4.9

Confirmed Connection to Care

343

9.3

34

12.8

309

9.1

3.99

Prior THCC Services or Encounters

258

7.0

14

5.3

244

7.2

1.37

Prior Confirmed Connection to Care

125

3.4

4

1.5

121

3.6

3.16

3074

83.8

206

77.4

2868

84.3

8.48

Black, non-Hispanic

2259

61.6

145

54.5

2114

62.1

6.17

Hispanic

1009

27.5

85

32.0

924

27.2

White, non-Hispanic

301

8.2

27

10.2

274

8.1

Other

100

2.7

9

3.4

91

2.7

p

THCC Services / Participation

Bundled Services
No Services

THCC Connection to Care & Prior Services
0.0458

Demographics
Male
Race/Ethnicity
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0.0036

Variables with Missing Values
Yes
7.2%
(n=266)

Total
(n=3669)

No
92.8%
3403

n

%

n

%

n

%

x2

706

19.2

40

15.0

666

19.6

1.61

< High School

1448

41.4

37

13.9

1411

41.5

1.53

High School Graduate or GED

1229

35.1

30

11.3

1199

35.2

> High School

820

23.5

27

10.2

793

23.3

707

19.3

80

30.1

627

18.4

0.53

<0.0001

Healthcare Provider in Community

2556

74.5

17

6.4

2539

74.6

5.03

0.0249

Diagnosed Substance Use Problem

2496

68.0

205

77.1

2291

67.3

10.77

0.0010

Mental Health Issues, unspecified

1144

31.2

115

43.2

1029

30.2

19.42

<0.0001

Serious Mental Illness

190

5.2

13

4.9

177

5.2

0.05

HIV

893

24.3

70

26.3

823

24.2

0.61

Hypertension

2499

68.1

180

67.7

2319

68.1

0.03

Diabetes
Incarceration Factors

1136

31.0

89

33.5

1047

30.8

0.84

≤ 7 Days Incarcerated

1396

38.0

72

27.1

1324

38.9

14.67

Incarcerated in prior year

1543

42.1

121

45.5

1422

41.8

1.39

Mean

SD

Mean

SD

Mean

SD

t

Age (range 16 to 81)

45.66

10.8

45.39

10.8

45.69

10.8

-0.43

Length of Index Incarceration (range 1 to 1145)

51.37

87.4

93.59

124.1

48.07

83.0

8.26

Married / Living with Partner

p

Education

Homeless
Health Factors
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0.0001

P
<0.0001

Table 2-4 Univariate Statistics: Means, Standard Deviations, Ranges and Description of Variables for Entire Study Sample (n=3403)
Variable

Mean

SD

Range

Measurement

Reincarceration within 90 Days

0.220

0.42

0– 1

Subsequent incarceration admission date is <= 90 days postdischarge date; (y/n)

Reincarceration within 1 Year

0.450

0.50

0– 1

Subsequent incarceration admission date is <= 365 days
post-discharge date; (y/n)

No Services

0.772

0.42

0– 1

No THCC services

˂ Core Services

0.013

0.11

0– 1

Received less than core services of an intake assessment
and discharge plan

Core Services (Intake & Discharge Plan)

0.146

0.35

0– 1

Received an intake assessment and discharge plan; (y/n)

Core Services + Referral to Partner

0.019

0.14

0– 1

Received core services with a referral to a consortium partner

Core services + Referral + Jail-based
Meeting

0.049

0.22

0– 1

Received core services with a referral to and jail-based
meeting with consortium partner

Confirmed Connection to Care

0.091

0.29

0– 1

THCC received acknowledgement that client visited health
care provider; (y/n)

Prior THCC services

0.072

0.26

0– 1

Participated in THCC services/encounters during prior
incarceration(s); (y/n)

0.843

0.36

0– 1

Self-reported or assigned by DOC. Male or female

Black, non-Hispanic

0.621

0.49

0– 1

Self-reported or assigned by DOC

Hispanic

0.272

0.44

0– 1

Self-reported or assigned by DOC

White, non- Hispanic

0.081

0.27

0– 1

Self-reported or assigned by DOC

Other

0.027

0.16

0– 1

Self-reported or assigned by DOC

Dependent Variables: Reincarceration

THCC Services / Participation
Bundled Services

Connection to Care & Prior Services

Demographic & Socioeconomic Characteristics
Male
Race/Ethnicity
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Variable

Mean

SD

Range

Measurement

Age

45.686

10.79

16 – 81

Self-reported. Age at admission, in years

Married/ Living with Partner

0.196

0.40

0– 1

Self-reported. In a relationship=married, living with partner, or
common law spouse. Not in a relationship=single, divorced,
or widowed

< High School

0.415

0.49

0– 1

Self-reported

High School Diploma or GED

0.352

0.48

0– 1

Self-reported

> High School

0.233

0.42

0– 1

Self-reported

0.184

0.39

0– 1

Self-reported. Was homeless prior to admission and/or
anticipates being homeless upon release; (y/n)

Education

Homeless
Health Characteristics
Has Medical Provider in Community

0.746

0.44

0– 1

Self-reported. Has a medical provider in the community =
hospital clinic, community health center, VA hospital, or
private MD. No provider in the community = emergency
room, jail/prison, or none.

Mental Health Issues, unspecified

0.302

0.46

0– 1

Designated by DOC or CHS as having mental health issues;
(y/n)

Has Serious Mental Illness

0.052

0.22

0– 1

Clinician diagnosed (e.g., bipolar disorder,
schizophrenia);(y/n)

Diagnosed Substance Use Problem

0.673

0.47

0– 1

Clinician diagnosed substance use problem with alcohol
and/or drugs (e.g., opioid, alcohol, cocaine,
polysubstance);(y/n)

≤ 7 Days Incarcerated

0.389

0.49

0– 1

Index incarceration was less than or equal to 7 days

Incarcerated in Prior Year

0.418

0.49

0– 1

Spent at least one night in jail during prior year; (y/n)

Incarceration Factors
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Table 2-5 Demographic, Socioeconomic, Health and Incarceration factors by THCC Client Status (n=3403)
THCC Client
Total
(n=3403)

No
77.2%
(n=2627)

Yes
22.8%
(n=776)

n

%

n

%

n

%

X2

df

Reincarcerated within 90 Days

759

22.3

567

21.6

192

24.7

0.03

1

Reincarcerated within 1 Year

1520

44.7

1140

43.4

380

49.0

7.53

1

0.0061

244

7.2

51

1.9

193

24.9

173.20

1

<0.0001

2868

84.3

2267

86.3

601

77.4

35.39

1

<0.0001

Black, non-Hispanic

2114

62.1

1607

61.2

507

65.3

9.41

3

0.0243

Hispanic

924

27.2

716

27.3

208

26.8

White, non-Hispanic

274

8.1

228

8.7

46

5.9

Other

91

2.7

76

2.9

15

1.9

666

19.6

551

21.0

115

14.8

14.42

1

0.0001

˂ High School

1411

41.5

1046

39.8

365

47.0

13.09

2

0.0014

High School Graduate or GED

1199

35.2

956

36.4

243

31.3

˃ High School

793

23.3

625

23.8

168

21.6

627

18.4

471

17.9

156

20.1

1.88

1

Healthcare Provider in Community

2539

74.6

1910

72.7

629

81.1

22.05

1

<0.0001

Diagnosed Substance Use Problem

2291

67.3

1690

64.3

601

77.4

46.85

1

<0.0001

p

Dependent Variable: Reincarceration

Prior THCC Services
Prior THCC Services or Encounters
Demographics & Socioeconomic
Male
Race/Ethnicity

Married, Living with Partner
Education

Homeless
Health Characteristics
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THCC Client
Total
(n=3403)

No
77.2%
(n=2627)

Yes
22.8%
(n=776)

n

%

n

%

n

%

X2

df

p

Mental Health Issues, unspecified

1029

30.2

729

27.8

300

38.7

33.80

1

<0.0001

Has Serious Mental Illness

177

5.2

131

5.0

46

5.9

1.08

1

HIV

823

24.2

167

6.4

656

84.5

1996.85

1

<0.0001

Hypertension

2319

68.1

2051

78.1

268

34.5

523.10

1

<0.0001

Diabetes

1047

30.8

920

35.0

127

16.4

97.87

1

<0.0001

≤ 7 Days

1324

38.9

1137

43.3

187

24.1

100.34

2

<0.0001

8 - 90 Days

1509

44.3

1105

42.1

404

52.1

˃ 90 Days

570

16.7

385

14.7

185

23.8

1422

41.8

1036

39.4

386

49.7

26.15

1

<0.0001

Mean

SD

Mean

SD

Mean

SD

t

df

P

45.68

10.8

10.8

45.16

10.9

1.54

3401

0.1241

Incarceration Factors
Length of Incarceration (days)

Incarcerated in Prior Year

Age (range 16 to 81)

45.84
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Table 2-6 THCC Participation, Demographic, Socioeconomic, Health, and Incarceration Characteristics by whether Participant Returned
to Jail within 90 Days or 1 year (n=3403)
Reincarcerated
within 90 Days

Reincarcerated
within 1 Year

Total
(n=3403)

No
77.7%
(n=2644)

Yes
22.3%
(n=759)

p

No
55.3%
(n=1883)

Yes
44.7%
(n=1520)

X2

X2

p

No Services

77.2

77.9

74.7

13.01

0.0112

79.0

75.0

13.07

0.0109

Less than core services
Core Services (Intake, Discharge
Plan)
Core with Referral to Partner

1.3

1.1

2.1

1.3

1.4

14.6

14.8

14.1

14.2

15.1

1.9

1.8

2.4

1.6

2.4

Core with Referral to Partner and
Jail-Based Meeting

4.9

4.4

6.7

3.9

6.1

Confirmed Connection to Care

9.1

10.5

4.2

28.00

<0.0001

10.0

8.0

4.17

0.0411

Prior THCC Services or Encounters

7.2

5.4

13.4

57.67

<0.0001

4.4

10.6

48.33

<0.0001

84.3

83.5

86.8

4.78

0.0288

83.0

85.9

5.15

0.0232

Black, non-Hispanic

62.1

60.6

67.6

16.14

0.0011

58.7

66.4

23.12

<0.0001

Hispanic

27.2

28.1

23.8

29.2

24.6

White, non-Hispanic

8.1

8.3

7.2

8.9

7.0

Other

2.7

3.1

1.3

3.2

2.0

19.6

20.9

14.9

21.1

17.6

6.56

0.0104

THCC Services / Participation
Services Received

THCC Connection to Care & Prior Services

Demographic & Socioeconomic Characteristics
Male
Race/Ethnicity

Married / Living with Partner
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13.61

0.0002

Reincarcerated
within 90 Days

Reincarcerated
within 1 Year

Total
(n=3403)

No
77.7%
(n=2644)

Yes
22.3%
(n=759)

p

No
55.3%
(n=1883)

Yes
44.7%
(n=1520)

X2

X2

p

41.5

39.9

47.0

21.33

<0.0001

38.6

45.0

18.56

<0.0001

High School Graduate / GED

35.2

35.2

35.4

35.7

34.6

˃ High School / GED

23.3

25.0

17.5

25.7

20.4

18.4

16.6

24.9

27.26

<0.0001

14.3

23.6

48.06

<0.0001

Healthcare Provider in Community

74.6

76.9

66.5

33.63

<0.0001

78.3

70.1

29.95

<0.0001

Diagnosed Substance Use Problem

67.3

64.0

78.9

59.72

<0.0001

61.9

74.1

56.99

<0.0001

Mental Health Issues, Unspecified

30.2

29.6

32.5

2.46

28.8

32.0

3.92

0.0476

Serious Mental Illness

5.2

5.6

3.8

3.78

0.052

6.4

3.7

12.82

0.0003

≤ 7 Days Incarcerated

38.9

40.9

31.9

20.27

<0.0001

42.7

34.2

25.49

<0.0001

Incarcerated in Prior Year

41.8

35.1

65.2

220.47

<0.0001

27.9

58.9

332.56

<0.0001

Mean
(SD)
45.68
(10.79)

Mean
(SD)
45.76
(10.85)

Mean
(SD)
45.42
(10.58)

t

p

p

0.4533

Mean
(SD)
45.19
(10.74)

t

0.75

Mean
(SD)
46.08
(10.82)

2.40

0.0166

Education
˂ High School

Homeless
Health Factors

Incarceration Factors

Age (range 16 to 81)
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Table 2-7 Logistic Regression Coefficients, Odds Ratios, and p-values Predicting Participant Reincarceration within 90 Days (n= 3403)
Model 1
OR
THCC Services / Participation
Services Received (ref=no services)
< Core Services
Core Services (Intake, Discharge Plan)
Core + Referral to Partner
Core + Referral to Partner + Jail-Based Meeting
Connection to Care & Prior Services
Confirmed Connection to Care
Prior THCC Services or Encounters

2.01*
0.99
1.36
1.60**

95% CI

(1.08--3.72)
(0.79--1.26)
(0.79--2.36)
(1.13--2.25)

Model 2

Model 3

OR

95% CI

OR

1.70
1.23
1.34
2.33***

(0.90--3.21)
(0.94--1.61)
(0.73--2.48)
(1.53--3.56)

1.52
1.23
1.33
2.26***

0.19*** (0.12--0.30)
3.08*** (2.25--4.22)

Demographic & Socioeconomic Characteristics
Male
Race/Ethnicity (ref=non-Hispanic Black)
Hispanic
White, non-Hispanic
Other
Age
Married / Living with Partner
Education (ref= ˂ High School)
High School Graduate or GED
˃ High School
Homeless

95% CI

(0.80--2.88)
(0.93--1.62)
(0.71--2.48)
(1.47--3.48)

Model 4

Model 5

OR

95% CI

OR

95% CI

1.52
1.19
1.30
2.20***

(0.79--2.94)
(0.90--1.58)
(0.69--2.45)
(1.42--3.39)

1.41
1.23
1.37
2.14***

(0.73--2.73)
(0.93--1.64)
(0.72--2.58)
(1.38--3.33)

0.19*** (0.12--0.29)
3.11*** (2.26--4.29)

0.20*** (0.13--0.31)
2.95*** (2.13--4.07)

0.21*** (0.13--0.33)
1.73** (1.23--2.42)

1.53*** (1.19--1.95)

1.62*** (1.25--2.08)

1.49**

(1.15--1.93)

0.72**
0.83
0.43*
1.00
0.73**

0.69***
0.79
0.45*
1.00
0.78*

0.75**
0.92
0.44*
1.00
0.84

(0.61--0.92)
(0.66--1.29)
(0.22--0.89)
(0.99--1.01)
(0.66--1.06)

(0.59--0.88)
(0.60--1.15)
(0.22--0.86)
(0.99--1.01)
(0.58--0.92)

0.85
(0.70--1.03)
0.60*** (0.48--0.76)
1.65*** (1.34--2.01)

Health Factors
Healthcare Provider in Community
Mental Health Issues, Unspecified
Serious Mental Illness
Diagnosed Substance Use Problem
Incarceration Factors
≤ 7 Days Incarcerated
Incarcerated in Prior Year

(0.56--0.84)
(0.57--1.10)
(0.23--0.90)
(0.99--1.00)
(0.62--0.98)

0.86
(0.71--1.04)
0.64*** (0.51--0.81)
1.51*** (1.20--1.88)

0.88
(0.73--1.07)
0.66*** (0.52--0.84)
1.32* (1.05--1.66)

0.69***
0.94
0.61*
2.00***

0.75**
0.85
0.75
1.80***

(0.58--0.83)
(0.76--1.17)
(0.39--0.95)
(1.62--2.46)

(0.62--0.91)
(0.68--1.07)
(0.48--1.17)
(1.45--2.22)

0.86
(0.70--1.04)
2.61*** (2.16--3.14)

* p < 0.05,
** p < 0.01,
*** p < 0.001
Pearson's Correlation of Prior THCC Services or Encounters with Incarcerated in Prior Year = 0.33
Pearson's Correlation of Confirmation of Primary Care with Healthcare Provider in Community = 0.12
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Table 2-8 Logistic Regression Coefficients, Odds Ratios, and p-values Predicting Participant Reincarceration within 1 Year (n=3403)
Model 1
OR
THCC Services / Participation
Services Received (ref=no services)
< Core Services
Core Services (Intake, Discharge Plan)
Core + Referral to Partner
Core + Referral to Partner + Jail-Based Meeting
THCC Confirmation to Care & Prior Services
Confirmed Connection to Care
Prior THCC Services or Encounters

1.14
1.12
1.57
1.64**

95% CI

(0.63--2.06)
(0.92--1.36)
(0.96--2.56)
(1.20--2.25)

Model 2
OR

1.00
1.25
1.53
1.95***

95% CI

(0.55--1.83)
(0.99--1.58)
(0.90--2.61)
(1.34--2.84)

0.46*** (0.34--0.63)
2.53*** (1.88--3.41)

Demographic & Socioeconomic Characteristics
Male
Race/Ethnicity (ref=non-Hispanic Black)
Hispanic
White, non-Hispanic
Other
Age
Married / Living with Partner
Education (ref= ˂ High School)
High School Graduate or GED
˃ High School
Homeless

Model 3
OR

0.88
1.25
1.53
1.84**

95% CI

(0.47--1.61)
(0.98--1.59)
(0.89--2.63)
(1.26--2.70)

Model 4
OR

0.87
1.21
1.56
1.80**

95% CI

(0.47--1.62)
(0.95--1.54)
(0.90--2.71)
(1.22--2.65)

Model 5
OR

0.77
1.26
1.65
1.79**

95% CI

(0.41--1.45)
(0.98--1.62)
(0.94--2.89)
(1.20--2.68)

0.46*** (0.34--0.63)
2.59*** (1.91--3.51)

0.49*** (0.35--0.67)
2.44*** (1.80--3.32)

0.53*** (0.38--0.74)
1.19
(0.86--1.64)

1.45*** (1.19--1.77)

1.52*** (1.24--1.87)

1.40** (1.13--1.73)

0.71***
0.73*
0.58*
0.99**
0.89

0.67***
0.70**
0.60*
0.99**
0.94

0.73***
0.81
0.58*
0.99*
1.02

(0.60--0.83)
(0.56--0.95)
(0.37--0.92)
(0.99--1.00)
(0.75--1.07)

0.84* (0.71--0.98)
0.69*** (0.58--0.84)
1.88*** (1.57--2.25)

Health Factors
Healthcare Provider in Community
Mental Health Issues, Unspecified
Serious Mental Illness
Diagnosed Substance Use Problem
Incarceration Factors
≤ 7 Days Incarcerated
Incarcerated in Prior Year

(0.57--0.79)
(0.53--0.91)
(0.38--0.96)
(0.98--1.00)
(0.79--1.13)

(0.62--0.87)
(0.62--1.07)
(0.36--0.94)
(0.99--1.00)
(0.85--1.24)

0.84* (0.72--0.99)
0.73*** (0.60--0.88)
1.77*** (1.45--2.16)

0.86
(0.73--1.02)
0.74** (0.61--0.90)
1.56*** (1.27--1.92)

0.73***
0.97
0.48***
1.69***

0.80**
0.88
0.58**
1.50***

(0.62--0.85)
(0.81--1.17)
(0.33--0.68)
(1.43--1.98)

(0.67--0.94)
(0.72--1.07)
(0.40--0.83)
(1.27--1.77)

0.91
(0.77--1.07)
3.05*** (2.60--3.57)

* p < 0.05,
** p < 0.01,
*** p < 0.001
Pearson's Correlation of Prior THCC Services or Encounters with Incarcerated in Prior Year = 0.33
Pearson's Correlation of Confirmation of Primary Care with Healthcare Provider in Community = 0.12
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Table 2-9 Univariate Statistics: Means, Standard Deviations, Ranges and Description of Variables for THCC Clients Only (n=766)
Variable

Mean

SD

Range

Measurement

Reincarceration within 90 Days

0.250

0.43

0– 1

Subsequent incarceration admission date is <= 90 days postdischarge date; (y/n)

Reincarceration within 1 Year

0.490

0.50

0– 1

Subsequent incarceration admission date is <= 365 days postdischarge date; (y/n)

˂ Core Services

0.058

0.23

0– 1

Received less than core services of an intate assessment and
discharge plan

Core Services (Intake & Discharge Plan)

0.642

0.48

0– 1

Received an intake assessment and discharge plan; (y/n)

Core Services + Referral to Partner

0.085

0.28

0– 1

Received core services with a referral to a consortium partner

Core services + Referral + Jail-based
Meeting

0.215

0.41

0– 1

Received core services with a referral to and jail-based
meeting with consortium partner

Confirmed Connection to Care

0.398

0.49

0– 1

Prior THCC Services / Encounters

0.249

0.43

0– 1

THCC received acknowledgement that client visited health
care provider; (y/n)
Participated in THCC services/encounters during prior
incarceration(s); (y/n)

Male

0.774

0.42

0– 1

Self-reported or assigned by DOC. Male or female

Race/Ethnicity
Black, non-Hispanic

0.653

0.48

0– 1

Self-reported or assigned by DOC

Hispanic

0.268

0.44

0– 1

Self-reported or assigned by DOC

White, non-Hispanic

0.059

0.24

0– 1

Self-reported or assigned by DOC

Other

0.019

0.14

0– 1

Self-reported or assigned by DOC

45.162

10.89

16 – 81

Dependent Variables: Reincarceration

THCC Participation during Index Incarceration
Bundled Services

THCC Connection to Care & Prior Participation

Demographic & Socioeconomic Characteristics

Age
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Self-reported. Age at admission, in years

Variable

Mean

SD

Range

Married/Living with Partner

0.148

0.36

0– 1

Self-reported. In a relationship=married, living with partner, or
common law spouse. Not in a relationship=single, divorced, or
widowed

Education
< high school

0.470

0.50

0– 1

Self-reported

High school diploma or GED

0.313

0.46

0– 1

Self-reported

> high school

0.216

0.41

0– 1

Self-reported

0.201

0.40

0– 1

Self-reported. Was homeless prior to admission and/or
anticipates being homeless upon release; (y/n)

Mental Health Issues, Unspecified

0.387

0.49

0– 1

Had at least 3 visits with mental health staff; (y/n)

Has Serious Mental Illness

0.059

0.24

0– 1

Diagnosed Substance Abuse

0.774

0.42

0– 1

Clinician diagnosed (e.g., bipolar disorder,
schizophrenia);(y/n)
Clinician diagnosed drug or alcohol use problem (e.g., opioid,
alcohol, cocaine, polysubstance);(y/n)

≤ 7 Days Incarcerated

0.241

0.43

0– 1

Index incarceration was less than or equal to 7 days

Incarceration in Prior Year

0.497

0.50

0– 1

Spent at least one night in jail during prior year; (y/n)

Homeless

Measurement

Health Factors

Incarceration Factors
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Table 2-10 THCC Services Received by THCC Clients Compared to whether they Returned to Jail within 90 Days or 1 Year (n=776)
Reincarcerated within 90 Days
Total
(n=776)

No
75.3%
(n=584)

Yes
24.7%
(n=192)

Intake Assessment / Reassessment

95.0%

95.2%

94.3%

Discharge Plan

94.2%

95.0%

91.7%

Primary Care Scheduling

84.5%

85.6%

81.3%

Referral to Consortium Partner

30.2%

28.1%

36.5%

4.81

Jail-based Meeting with Consortium Partner

21.5%

19.9%

26.6%

Transportation

17.1%

15.4%

22.4%

6.1%

5.7%

Coordination with Services Provider

14.0%

Primary Care Coordination

Reincarcerated within 1 Year
No
51.0%
(n=396)

Yes
49.0%
(n=380)

94.2%

95.8%

93.9%

94.5%

83.3%

85.8%

0.028

26.3%

3.84

0.050

4.96

0.026

x2

p -value

34.2%

5.82

0.016

18.7%

24.5%

3.84

0.050

13.4%

21.1%

8.03

0.005

7.3%

5.8%

6.3%

14.2%

13.5%

15.2%

12.9%

12.9%

13.2%

12.0%

14.6%

11.1%

2.7%

2.6%

3.1%

2.5%

2.9%

Assistance with Health Care (Other)

76.9%

76.4%

78.6%

76.8%

77.1%

Court Advocacy

11.5%

11.6%

10.9%

11.6%

11.3%

Indirect Services

21.9%

21.1%

24.5%

21.7%

22.1%

THCC Services Received

Housing

Entitlements
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x2

3.00

p -value

0.083

Table 2-11 THCC Participation, Demographic, Socioeconomic, Health, and Incarceration Characteristics by whether Participant
Returned to Jail within 90 Days or 1 year (n=766)
Reincarcerated within 90 Days
Total
(n=766)

No
75.3%
(n=584)

Yes
24.7%
(n=192)

THCC Services / Participation
Service Array
< Core Services
Core Services (Intake, Discharge Plan)
Core + Referral to Partner
Core + Referral + Jail-Based Meeting

5.8
64.2
8.5
21.5

5.0
67.0
8.2
19.9

THCC Connection to Care & Prior Services
Confirmed Connection to Primary Care
Prior THCC Services or Encounters

39.8
24.9

Reincarcerated within 1 Year
No
51.0%
(n=396)

Yes
49.0%
(n=380)

X2

p -value

8.3
55.7
9.4
26.6

8.90

0.0306

6.1
67.7
7.6
18.7

5.5
60.5
9.5
24.5

5.48

47.4
19.9

16.7
40.1

57.07
31.68

<0.0001
<0.0001

47.5
17.4

31.8
32.6

19.78
24.00

77.4

77.1

78.6

0.21

76.5

78.4

0.40

65.3
26.8
5.9
1.9

63.9
28.3
5.7
2.2

69.8
22.4
6.8
1.0

3.98

63.6
28.5
5.3
2.5

67.1
25.0
6.6
1.3

3.26

10.4
6.9
4.8
20.1

9.6
6.8
5.0
19.2

13.4
7.3
4.0
22.9

6.54

44.7
32.3
23.0
16.7

49.5
30.3
20.3
23.7

1.86

5.95

0.0148

Health Factors
Diagnosed Substance Use Problem
Serious Mental Illness

77.4
5.9

74.0
6.8

88.0
3.1

16.33
0.59

<0.0001
0.0580

73.5
9.3

81.6
2.4

7.27
16.92

0.007
<0.0001

Incarceration Factors
Incarcerated in Prior Year

49.7

42.1

72.9

54.81

<0.0001

35.6

64.5

64.6

<0.0001

t

p

t

p

Demographics
Male
Race/Ethnicity
Black, non-Hispanic
Hispanic
White, non-Hispanic
Other
Education
< High School
High school graduate or GED
> High School
Homeless

Age, Mean ± SD

Mean ( SD)
45.16
(10.89)

0.038

1.26

Mean ( SD) Mean ( SD)
45.45
44.30
(10.83)
(11.05)

77

1.27

Mean ( SD) Mean ( SD)
45.46
44.85
(10.75)
(10.89)

X2

0.78

p -value

<0.0001
<0.0001

Table 2-12 Logistic Regression Coefficients, Odds Ratios, and p-values Predicting THCC Client Reincarceration within 90 Days (n=766)
Model 1
OR

95% CI

Model 2
OR

95% CI

Model 3
OR

95% CI

Model 4
OR

95% CI

Model 5
OR

95% CI

THCC Services / Participation
Services Received (ref=Core Services)
< Core Services

2.02*

(1.06--3.85)

1.38

(0.71--2.70)

1.32

(0.67--2.64)

1.37

(0.68--2.78)

1.22

(0.59--2.49)

Core + Referral to Partner

1.37

(0.77--2.45)

1.11

(0.59--2.09)

1.15

(0.60--2.19)

1.14

(0.59--2.19)

1.16

(0.60--2.24)

Core + Referral + Jail-Based Meeting

1.61*

(1.09--2.38)

1.91**

(1.24--2.96)

1.85**

(1.18--2.89)

1.78*

(1.13--2.80)

1.74*

(1.10--2.74)

THCC Connection to Care & Prior Services
Confirmed Connection to Care

0.19*** (0.13--0.30)

0.19*** (0.12--0.30)

0.19*** (0.12--0.29)

0.20*** (0.13--0.32)

Prior THCC Services or Encounters

2.86*** (1.95--4.19)

2.84*** (1.93--4.18)

2.73*** (1.84--4.04)

1.60*

(1.01--2.55)

1.23

(0.79--1.92)

1.47

(0.94--2.32)

1.43

(0.91--2.26)

Hispanic

0.71

(0.46--1.08)

0.65

(0.42--1.01)

0.67

(0.43--1.05)

White, non-Hispanic

1.20

(0.57--2.53)

1.08

(0.42--1.01)

1.15

(0.54--2.46)

Other

0.51

(0.10--2.7)

0.45

(0.51--2.28)

0.42

(0.08--2.28)

0.99

(0.98--1.01)

0.99

(0.08--2.50)

0.99

(0.97--1.01)

High School Graduate or GED

0.68

(0.45--1.03)

0.69

(0.45--1.05)

0.67

(0.44--1.02)

˃ High School

0.49**

(0.30--0.80)

0.55*

(0.33--0.91)

0.52*

(0.32--0.87)

1.17

(0.76--1.81)

1.13

(0.73--1.76)

1.04

(0.67--1.63)

Serious Mental Illness

0.42

(0.17--1.07)

0.47

(0.18--1.18)

Diagnosed Substance Use Problem

2.89*** (1.72--4.87)

Demographic & Socioeconomic Characteristics
Male
Race/Ethnicity (ref=non-Hispanic Black)

Age
Education (ref = ˂ High School)

Homeless
Health Factors

2.70*** (1.60--4.55)

Incarceration Factors
Incarcerated in Prior Year

2.47*** (1.57--3.89)

* p < 0.05,
** p < 0.01,
*** p < 0.001
Pearson's Correlation of Prior THCC Services or Encounters with Incarcerated in Prior Year = 0.58
Pearson's Correlation of Confirmation of Primary Care with Healthcare Provider in Community = 0.21
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Table 2-13 Logistic Regression Coefficients, Odds Ratios, and p-values Predicting THCC Client Reincarceration within 1 Year (n=766)
Model 1
OR

95% CI

Model 2
OR

95% CI

Model 3
OR

95% CI

Model 4
OR

95% CI

Model 5
OR

95% CI

THCC Services / Participation
Services Received (ref=Core Services)
< Core Services

1.02 (0.55--1.88)

0.80

(0.43--1.51)

0.74

(0.39--1.40)

0.74

(0.38--1.44)

0.62

(0.31--1.23)

Core + Referral to Partner

1.40 (0.84--2.34)

1.25

(0.73--2.13)

1.24

(0.72--2.15)

1.30

(0.74--2.28)

1.34

(0.76--2.36)

Core + Referral + Jail-Based Meeting

1.46* (1.03--2.08)

1.57*

(1.08--2.28)

1.51*

(1.04--2.20)

1.47*

(1.00--2.16)

1.43

(0.97--2.12)

THCC Connection to Care & Prior Services
Confirmed Connection to Care

0.47*** (0.34--0.63)

0.47*** (0.34--0.64)

0.47*** (0.34--0.64)

0.52*** (0.38--0.72)

Prior THCC Services or Encounters

2.26*** (1.60--3.20)

2.30*** (1.62--3.26)

2.19*** (1.54--3.13)

1.08

(0.70--1.67)

1.18

(0.82--1.70)

1.30

(0.90--1.90)

1.25

(0.86--1.84)

Hispanic

0.86

(0.61--1.21)

0.80

(0.56--1.13)

0.83

(0.58--1.18)

White, non-Hispanic

1.20

(0.63--2.27)

1.10

(0.58--2.10)

1.20

(0.62--2.30)

Other

0.57

(0.18--1.83)

0.51

(0.16--1.64)

0.41

(0.13--1.33)

0.99

(0.98--1.01)

0.99

(0.98--1.01)

0.99

(0.98--1.01)

High School Graduate or GED

0.82

(0.58--1.16)

0.84

(0.58--1.17)

0.79

(0.56--1.14)

˃ High School

0.74

(0.50--1.09)

0.77

(0.52--1.15)

0.73

(0.49--1.11)

1.56*

(1.08--2.26)

1.60*

(1.10--2.35)

1.46

(0.99--2.16)

Demographic & Socioeconomic Characteristics
Male
Race/Ethnicity (ref=non-Hispanic Black)

Age
Education (ref= ˂ High School)

Homeless
Health Factors
Serious Mental Illness

0.21*** (0.10--0.45)

0.22*** (0.10--0.47)

Diagnosed Substance Use Problem

1.65** (1.14--2.40)

1.56*

(1.07--2.29)

Incarceration Factors
Incarcerated in Prior Year

2.88*** (1.97--4.21)

*p < 0.05,
**p < 0.01,
***p < 0.001
Pearson's Correlation of Prior THCC Services or Encounters with Incarcerated in Prior Year = 0.58
Pearson's Correlation of Confirmation of Primary Care with Healthcare Provider in Community = 0.21
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Chapter 3

Viral Load and CD4 Changes among HIV-Positive Transitional

Healthcare Coordination Clients Who Return to Jail

Introduction
The rates of human immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS), like other health conditions, are higher among people who are
incarcerated compared to people who are not incarcerated. In fact, the rate of HIV is five
times higher among people who are incarcerated.127 Although HIV rates in state and federal
prisons have declined in recent years—from 19.4 cases per 100,000 in 2001 to 14.6 per
100,000 in 2010,2—this rate is still much higher than the rate in the general US population,
which is 3.39 per 100,000.3 Data specific to New York City (NYC) also show a high burden of
HIV among persons in jail. Results of a 2006 blinded serosurvey found that HIV prevalence
in NYC jails was 5.2% overall among those entering jail, which included a 4.7% prevalence
for men and a 9.8% prevalence for women.119
Antiretroviral therapy (ART) is the standard of care for HIV and it is recommended
that people living with HIV initiate ART soon after diagnosis so that they live a longer and
healthier life.128, 129 At the same time, people living with HIV who are virally suppressed due
to ART are significantly less likely to transmit the virus to others, as shown in studies among
sero-discordant heterosexual couples and in communities with a high proportion of injection
drug users and men who have sex with men.130-132 It has also been shown people may
experience HIV-related health gains while incarcerated, but that these gains are not
sustained after incarceration.8, 42 US national data show that among those living with HIV
who are incarcerated, 76% were linked to HIV care, 76% were retained in care, 51% were
taking ART, and 40% had undetectable viral loads. However, after incarceration, these
percentages decrease to 36% being linked to care, 30% retained in care, 29% taking ART,
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and 21% virally suppressed.133 Compared to national averages, people who are incarcerated
fare substantially better but after release, they fare substantially worse. National averages
show that 62% of people living with HIV are linked to care, 41% are retained in care, 36%
are taking ART, and 28% are virally suppressed.133
Part of a comprehensive correctional-based public health intervention includes
transitional healthcare coordination (THCC) that links persons with health conditions to
community-based healthcare upon their release.4-6 Not having appropriate and timely
follow-up care upon release can quickly undermine the health benefits that one achieves in
jail or prison, leading to adverse consequences at the individual, community, and societal
levels. At the individual level, persons may experience medication disruption,4 duplicated
services,14, 134, 135 and increased morbidity due to a lack of adequate THCC.8, 42 At the clinical
and societal levels there may be duplication of costly tests or screenings and increased use
of non-routine and expensive healthcare services such as emergency department visits and
hospital stays.9 For people who are HIV-positive, there are additional community and
societal benefits of linking persons to care since those who have achieved viral suppression
through use of antiretroviral therapy (ART) are less likely to transmit the virus to others,136138

potentially reducing the burden of disease in communities and related costs to society.

However, an important aspect of THCC services is recognizing that healthcare may not be
an individual’s biggest priority and that they are more likely to try to meet their priority
needs first. Therefore, THCC must address other priorities in addition to healthcare so that
healthcare needs can also be met. In short, successful transition to the community from jail
or prison includes making sure that all basic needs are met including housing, substance
abuse treatment, mental health services, and securing income, food, benefits, and other
necessities in addition to physical healthcare.4, 11, 13, 15, 18
Research has identified many barriers and some facilitators of transitioning to the
community after incarceration and to accessing healthcare upon release from correctional
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facilities. However, there are still unanswered questions. For instance, less research has
focused on whether THCC influences specific health measures such as viral load or CD4
counts for persons living with HIV, which leaves an important gap in the research. Studies
have examined the viral loads of persons who recidivate, but these studies did not use
THCC data,8, 42 or were small in scope.45 Although it is possible that such barriers and
facilitators will be similar to those related to connecting people to care, this is still an area
for investigation.
NYC has a large jail system with a daily population of about 12,000 people. 139 Since
approximately 70% of persons in NYC jails return to their communities, THCC is an
important strategy used to reduce morbidity, decrease the spread of infectious diseases
such as HIV, and reduce societal healthcare expenditures due to non-routine care.24
However, due to resource and other constraints, the THCC services offered through the
Health + Hospitals Correctional Health Services Reentry and Continuity Services (RCS)
program cannot serve everyone who has been identified with chronic health conditions.
Instead, RCS offers THCC services to all persons who self-disclose their HIV-positive status
and are not newly diagnosed (about 60% of clients) and to others who are living with other
serious chronic conditions (about 40% of clients). Therefore, although RCS fills a great
need, there are others with chronic conditions who, due to insufficient resources, are not
offered THCC services. Also, although RCS aims to provide THCC services to all who selfdisclose their HIV status, they inevitably miss some people as they may be in court,
meeting with their attorney, on work detail, or for other reasons. This allows for a natural
experiment where people living with HIV who are not offered THCC services can be used as
a comparison group for those who are offered such services to examine THCC impact on
viral load and CD4 counts.
A better understanding of whether THCC services contribute to improved and
sustained health benefits not only informs program design and delivery but also informs the
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larger public health community about correctional-based public health interventions and
their impact. The current study will use secondary data and a quantitative approach to
investigate whether RCS THCC services impact health among people living with HIV who
reincarcerate. Analyses will also be conducted to investigate whether THCC services affect
population groups differently based on characteristics such as gender, age, or diagnosis,
and whether a greater exposure (or dose) of THCC leads to improved health outcomes. The
hypothesis was that people receiving THCC services would have better health than those
who did not receive THCC services, and that this would be most pronounced among people
who were confirmed as connected to healthcare after incarceration.

Methods
The study design, data sources, and sample selection are described below. In
addition, there are descriptions of both the dependent and independent study variables, as
well as the statistical analyses conducted.

Study Design
This study used a retrospective case-control design to explore whether RCS THCC
impacts HIV viral load and CD4 values for people who were released from NYC jails to the
community from October 1, 2013 through March 31, 2014 and reincarcerated to NYC jails
within 1 year after release. Viral load and CD4 values during the index incarceration were
also included in analyses to examine change in values over time. The index discharge period
of October 2103 to March 2014 was selected because it gave THCC staff time to get
comfortable with recording service delivery in the jail-based electronic health system (EHR)
which launched for THCC services in May, 2013 and it allowed for a year of post-index
incarceration data to be collected, as data cleaning and coding began in November 2014.

83

Data Sources
The primary data source was the electronic healthcare record system called eClinical
Works (eCW) used in the NYC jail-based healthcare system. Individual-level information was
collected during every medical encounter including medical intakes that are generally
conducted within 24 hours of incarceration and every subsequent medical encounter. eCW
data include demographic characteristics, health issues and diagnoses, mental health
issues, medications prescribed, self-reported health history, and self-reported behaviors
related to healthcare access, substance use, and other health-related behaviors. eCW also
pulls key incarceration-related information from the NYC Department of Correction’s (DOC)
Rikers Island Intake System. DOC data include incarceration information including intake
and discharge dates, criminal charges, and their discharge dispositions such as whether
they were released to the community (e.g., paroled, paid bail, served time, released on own
recognizance) or to prison or another jurisdiction. Most jail-based programs, such as THCC,
use eCW to document client participation in program services. For THCC, these data include
details about services provided, individual intake assessment and discharge plan
information, and whether clients are connected to healthcare in the community after
incarceration. See Table 3.1 for a description of specific THCC services that correspond to
eCW templates.
--- Insert Table 3.1 about here ---

A second source of information was RCS program data from the time prior to May
2013 when RCS began using eCW. These data were in a variety of formats including Excel,
Word, and PDF documents, some of which were uploaded to the eCW system. These THCC
data included information regarding specific services received and whether a client was
confirmed as connected to healthcare in the community after incarceration.
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Study Population
The study population included all people living with HIV who were released from the
NYC jail system to the community between 10/1/13 and 3/31/14. Diagnoses were based on
classifications from the International Classification of Diseases, Ninth Revision (ICD-9)
coding system. People who disclose their HIV-positive status at the jail-based medical
intake are generally seen by THCC patient care coordinators within 48 hours of intake;
however, not all potential clients are seen as they may be at court, a medical appointment
offsite, or for other reasons. People who were not released to the community (e.g.,
sentenced to prison, transferred to another jurisdiction) were not included in the study
sample.

Data and Study Variables
The study sample was developed by examining each HIV-positive patient’s first jail
discharge between 10/1/2013 and 3/31/2014 regardless of whether they were previously
incarcerated. This incarceration is referred to as the “index” incarceration. All THCC
services, demographic, socioeconomic, and health information is based on this
incarceration. The dependent variables included HIV clinical values at the subsequent
incarceration: viral load and CD4. Viral load was measured as a dichotomous variable of
whether one was virally suppressed (viral load ≤ 200 copies/mL) or not (yes/no) and as a
continuous variable with the viral load value being Log10-transformed. Viral load values
below the detection limit were assigned half the value of the detection limit. CD4 was also
measured as a dichotomous variable of whether one had an AIDS diagnosis (CD4 count <
200 cells/mm) or not (yes/no) and as a continuous variable with no transformations. These
clinical lab values were also taken during the index incarceration and were added in
regression models as control variables.
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The independent study variables were in five domains: 1) THCC Services and
Participation during Index Incarceration, 2) Prior THCC Services and Participation, 3)
Demographic Characteristics, 4) Health Characteristics, and 5) Incarceration Factors. THCC
Services and Participation during Index Incarceration and Prior THCC Services and
Participation were divided into two domains to examine THCC jail-based services during the
index incarceration separately from prior THCC services. The first domain included THCC
services received during the client’s index incarceration. To determine which variables to
include in this domain, all THCC services were examined in bivariate analyses with the
dependent variables. None were found to be significant at p < 0.10 when examined with
viral load or CD4, so instead, receiving the key THCC services of an intake assessment and
discharge plan were combined into one variable for analysis and referred to as “core
services”. Also included in this domain is whether one was confirmed as connected to care
in the community after incarceration which is the primary goal of THCC. The second domain
included one measure—whether one received prior THCC services or encounters.
The remaining three domains included potential confounding variables, mediators,
and/or moderators. The third domain included demographic and socioeconomic
characteristics including gender, race/ethnicity, age at admission, education, and whether
one was homeless. Gender was coded as binary (male/female) and race was divided into
three categories including Black, non-Hispanic; Hispanic; and White, non-Hispanic and
other. Age at admission in years was a continuous variable and education was a
dichotomous variable of whether one had a high school diploma/GED or greater vs. those
that had less than a high school/GED education. The homeless variable was a dichotomous
composite variable that was coded “yes” if DOC data identified a person as homeless and/or
if an individual reported that they were homeless upon jail intake or they anticipated being
homeless upon release to mental health staff. This variable was only included in regression
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models when it was found to be significant in bivariate analyses with the dependent variable
at p < 0.10.
To determine variables to include in the fourth and fifth domains, all related variables
were also examined in bivariate analyses with the dependent viral load and CD4 variables.
These variables included whether one had a health care provider in the community, was
diagnosed with substance use problems, had mental health issues, was comorbid with
hypertension and/or diabetes, and incarceration length and history. Like the homeless
variable, variables for these domains were only included in regression models when they
were found to be significant in bivariate analyses with viral load or CD4 at p < 0.10. After
excluding those that were not significant, the fourth domain, Health Characteristics,
included whether participant had seen a medical provider in the prior 6 months (yes/no),
whether they had mental health issues (unspecified; yes/no), and whether they had a
diagnosed opioid problem. The final domain—Incarceration Factors—included whether the
participant was incarcerated in the prior year (yes/no) and whether the index incarceration
was less than or equal to 30 days (yes/no).

Statistical Analysis
Descriptive statistics were conducted to examine all study variables. Initial analyses
included univariate statistics to examine the distribution of responses for all dependent and
independent variables including the mean, standard deviation, and range. Then, bivariate
analyses were conducted to look at the associations (unadjusted) between the dependent
and independent variables using chi-square tests, t-tests, and Pearson’s correlations.
Finally, hierarchical regression analyses were performed to examine whether there is an
association between THCC participation and viral load or CD4 count for study participants
who reincarcerated to New York City jails within 1 year. Specifically, logistic regression was
used for dichotomous dependent variables of viral suppression and AIDS diagnosis at
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subsequent incarceration, Poisson regression was used for the log 10 transformed viral load
continuous variable, and a negative binomial regression was used for the CD4 count
variable. Viral load and CD4 count at the index incarceration was added in each model at
the beginning as a control variable. Potential covariates measuring homelessness, health
characteristics, and incarceration factors were included in the multivariate models when
they were significant in the bivariate analyses at p < 0.10. Covariates were also tested for
potential interaction with the primary independent variables, THCC services and
participation, and other covariates.

Sample Selection
Of the 938 people living with HIV and released to the community between October 1,
2013 and March 31, 2014, about 82% were offered THCC services and 18% were not
(Figure 3.1). Of the 765 people offered services, 6% declined, leaving 892 as eligible for the
sample from the index incarceration. Many of the people who declined services said they
already had a community healthcare provider that they liked or they thought they were
going to prison. Of the 892 people eligible for the sample from the index incarceration,
about 48% returned to jail within 1 year, while 52% did not. Among those returning to jail,
74% had a viral load values for both index and subsequent incarcerations and 77% had CD4
values for both incarcerations. After excluding people from the sample who were outliers or
who had missing variable values, the final samples for viral load and CD4 analyses was 306
and 332 people, respectively.
--- Insert Figure 3.1 about here ---

Results
Findings from univariate, bivariate, and multivariate regression analyses are
described below.
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Univariate Analyses
Univariate statistics of the viral load sample (n=306) showed that the study sample
was about 76% male and 24% female (Table 3.2). The average age was 42.9 years (range
17-69) and 67% were Black, non-Hispanic, 26% were Hispanic, and 7% were White, nonHispanic or of another race. About 52% had a high school degree, GED or greater
education, 92% had seen a healthcare provider in the prior 6 months, and 62% were
incarcerated in the prior year. Variables measuring THCC engagement showed that 85%
received core THCC services including an intake assessment and discharge plan, 33% were
connected to care in the community after the index incarceration, and nearly 35% had at
least one prior THCC service or encounter. In total, 44% were virally suppressed during the
index incarceration with an average viral load count (log10) of 2.904 copies/ml (range 1.57
to 5.70 copies/ml). At the subsequent incarceration, approximately 38% were virally
suppressed with an average viral load count (log10) of 3.021 copies/ml (range 1.00 to 5.68
copies/ml). Univariate analyses of the CD4 sample (n=332) showed similar results (Table
3.3). In addition to above findings, about 21% of participants were homeless, 35% had
unspecified mental health issues, 34% were diagnosed with an opioid use problem and 57%
were incarcerated for 30 days or less during their index incarceration. Twenty percent were
diagnosed with AIDS during their index incarceration with a mean CD4 count of 475.7
(range 9 to 1997, SD = 323.31). At the subsequent incarceration, almost 21% were
diagnosed with AIDS with a mean CD4 count of 460.9 (range 1 to 1662 cells/mm 3, SD =
325.23).
--- Insert Table 3.2 about here ----- Insert Table 3.3 about here ---
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Bivariate Analyses
Bivariate analyses were conducted to examine the unadjusted associations between
the dependent and independent variables. Both dependent variables, viral load and CD4,
were examined dichotomously and as continuous variables using Chi-square, t-test, and
Pearson’s correlations analyses as appropriate.

Viral Load
Bivariate analyses of the dichotomous variable, of whether one was virally
suppressed or not, showed no differences in viral suppression (VLS) between THCC clients
and those who were not THCC clients (Table 3.4). Also, a significantly higher proportion of
people receiving prior THCC services did not achieve VLS (39.3%) compared to those who
did (27%, p < 0.05). With regard to race, a significantly lower proportion of Black, nonHispanics achieved VLS (62.6%) compared to Black, non-Hispanics who did not achieve VLS
(70.2%) and a significantly higher proportion of people of White, non-Hispanic and other
races achieved VLS (10.4%) compared to those who did not (4.2%, p < 0.10). People who
achieved VLS were significantly older on average than those who did not (44.8 vs. 41.7
years, p < 0.05) and they had a higher proportion of people who visited a healthcare
provider within the prior 6 months (96.5% vs. 89.5%, p < 0.05). The strongest association
with VLS at subsequent incarceration was whether someone was virally suppressed at the
index incarceration. Seventy-one percent of people who were virally suppressed at the index
incarceration were also virally suppressed at the subsequent incarceration, compared to
26.7% who were not virally suppressed (p < 0.001).

--- Insert Table 3.4 about here ---
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Bivariate analyses of the log10-transformed viral load continuous variable showed
similar results (Table 3.5). There were no differences in mean viral load (log 10) between
those who were THCC clients and those who were not, people receiving prior THCC services
had a higher mean viral load (log10) compared to people who did not receive prior THCC
services (3.24 vs. 2.91, p < 0.05), people who were White or of other races had lower mean
viral load (log10) compared to Black, non-Hispanics and Hispanics (2.41 vs. 3.06, p < 0.05),
and people who visited a healthcare provider in the prior 6 months had a lower mean viral
load (log10) compared to those who did not (2.98 vs. 3.48, p < 0.10). Also, people achieving
VLS in the index incarceration had significantly lower viral load (log10) on average compared
to those who did not (2.36 vs. 3.53, p < 0.001). An additional variable, of whether one was
incarcerated in the prior year, was significant in analyses of viral load as a continuous
variable, but not as a dichotomous variable. This analysis showed that people who were
incarcerated in the prior year had significantly higher viral load (log 10) on average (3.15 vs.
2.81, p < 0.05). Pearson’s correlation analyses showed that viral load at the subsequent
incarceration was moderately positively correlated with viral load at the index incarceration
(r = 0.552, p < 0.001) and negatively and weakly correlated with age (r = -0.143, p <
0.05, Table 3.6).
--- Insert Table 3.5 about here ----- Insert Table 3.6 about here ---

CD4
Similar to viral load analyses, bivariate analyses of the CD4 dichotomous variable, of
whether one had AIDS, showed no differences between those who received THCC services
and those who did not (Table 3.7). However, there were also no differences in whether one
had an AIDS diagnosis at the subsequent incarceration, whether one had a prior THCC
services, in race/ethnicity, and whether one visited a healthcare provider in the prior 6
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months. Also, people with an AIDS diagnosis were older on average than those without an
AIDS diagnosis (46.13 vs. 42.15 years old, p < 0.01). Characteristics that were found to be
significant in the dichotomous analyses of whether one had an AIDS diagnosis and were not
significant in viral load analyses included gender, whether one was homeless and whether
one had mental health issues. Compared to those who did not have AIDS at subsequent
incarceration, those with an AIDS diagnosis at the subsequent incarceration had a higher
proportion of men (85.5% vs. 75.7%, p < 0.10) and a significantly lower proportion of
homeless people (13.0% vs. 22.8%, p < 0.10) and people with mental health issues
(24.6% vs. 38.0%, p < 0.05). Similar to dichotomous VLS bivariate analyses, the strongest
association of whether one had an AIDS diagnosis at the subsequent incarceration was
whether they had that diagnosis at the index incarceration. Specifically, 72.5% of people
with an AIDS diagnosis at the index incarceration had an AIDS diagnosis at the subsequent
incarceration, compared to 6.1% who did not (p < 0.001).

--- Insert Table 3.7 about here ---

Bivariate analyses of CD4 as a continuous variable showed some similar results to
those of CD4 as the bivariate AIDS diagnosis (Table 3.8). Specifically, there were no mean
CD4 differences based on whether one received THCC services, prior THCC services, or
race/ethnicity. Also, people who had AIDS at the index incarceration had a significantly
lower average CD4 count at the subsequent incarceration (130.8) compared to those who
did not (542.8, p < 0.001). Unlike viral load analyses, differences were found with regard to
opioid use and length of incarceration. Specifically, people who used opioids had a lower
CD4 count on average than those who did not (414.7 vs. 485.1, p < 0.10), and people who
were incarcerated for less than 30 days during the index incarceration had a significantly
higher average CD4 count at the subsequent incarceration (493.1 vs. 417.8, p < 0.05).
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Pearson’s correlations showed that that one’s CD4 count at the subsequent incarceration
was highly positively correlated with their CD4 count at the index incarceration (r = 0.83, p
< 0.001) and that age was negatively correlated (r = -0.21, p < 0.001, Table 3.9).

--- Insert Table 3.8 about here ----- Insert Table 3.9 about here ---

Multivariate Regression Analyses
Hierarchical multivariate regression analyses were conducted to analyze the
dependent variables with the independent variables including covariates. Logistic
regressions were conducted to examine the dichotomous VLS and AIDS variables, Poisson
was used to examine the log10-transformed viral load continuous variable, and negativebinomial regression was used to analyze the CD4 count variable.

Viral Load
Hierarchical logistic regression analyses were conducted to examine the dichotomous
viral load variable, VLS, with the independent variables (Table 3.10). VLS values from the
index incarceration were added in each model to control for prior viral load values. The first
model showed that prior VLS was highly predictive of subsequent VLS as people with VLS in
the prior/index incarceration had 7.17 greater odds of achieving VLS in the subsequent
incarceration (p < 0.001). The first and subsequent models also showed that receiving
THCC services or a confirmation of connection to care after the index incarceration were not
associated with VLS, even after the addition of covariates. However, having a confirmed
connection to care in the community after incarceration and having received prior THCC
services approached significance. After adding in potential covariates, only the
race/ethnicity variable of White, non-Hispanic and people of ‘other’ races was significant.
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Specifically, in the final model, analyses showed that people who were White, non-Hispanic
or of other races had 3.35 greater odds of VLS (p < 0.05) compared to Black, non-Hispanic
individuals. However, the strongest predictor of achieving VLS at the subsequent
incarceration continued to be whether one achieved VLS during the index incarceration, as
people with VLS during the index incarceration had 6.63 greater odds of achieving VLS in
the subsequent incarceration (p < 0.001).

--- Insert Table 3.10 about here ---

Poisson regression of viral load (log10) on the independent variables showed similar
results (Table 3.11). THCC services and participation during both the index and prior
incarcerations were not associated with mean viral load (log 10) during the subsequent
incarceration. Similarly, all covariates that were significant at p < 0.10 in bivariate analyses
were added to the models, but the only characteristic that proved to be a significant
predictor of viral load (log10) at the subsequent incarceration was the viral load (log10) at
the index incarceration. Specifically, one’s viral load value at the index incarceration was
associated with a significant increase in viral load at the subsequent incarceration by a
factor of 1.19 (p < 0.001).
--- Insert Table 3.11 about here ---

CD4
Hierarchical logistic regression analyses were conducted to examine the dichotomous
variable of having AIDS at the subsequent incarceration to the independent variables (Table
3.12). Again, having AIDS during the index incarceration was added at the beginning of
each model as a control variable. Similar to the viral load regression analyses, having an
AIDS diagnosis at the index incarceration was a strong predictor of whether one had AIDS
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at the subsequent incarceration. The final model shows that being AIDS diagnosed during
the index incarceration increases the odds of having AIDS at the subsequent incarceration
by a factor of 44.96 (p < 0.001). The models also show that THCC services and
participation during both the index and prior incarcerations were not associated with having
AIDS at the subsequent incarceration. The only other characteristic that was associated with
having AIDS in the subsequent incarceration was age, which showed that each year of age
slightly increased the odds of having AIDS at the subsequent incarceration by 1.04 (p <
0.05).
--- Insert Table 3.12 about here ---

The negative binomial regression of the CD4 count variable showed different results
from the prior regression models (Table 3.13). Again, CD4 count was added at the
beginning of each model as a control variable and this variable remained significant in all 5
models, although in Models 1-3, it had an Incidence Rate Ratio (IRR) of 1.0 which means
that people with an AIDS diagnosis during the index incarceration had AIDS at the
subsequent incarceration at the same rate as those who did not have AIDS at the index
incarceration. Also in Models 1-3, THCC services and demographic characteristics show no
or minimal effect on whether one has AIDS at the subsequent incarceration. With the
addition of whether one has a diagnosed opioid use problem in Model 4, most of the
covariates, including THCC participation, became significant and remained significant in
Model 5. Specifically, Models 4 and 5 showed that each unit increase of CD4 count during
the index incarceration decreased CD4 count in the subsequent incarceration by a factor of
0.12 (88%, p < 0.05). Also, we see in the final model that receiving a THCC intake and
discharge plan services significantly reduces subsequent CD4 count by a factor of 0.71 (or
29%, p < 0.001), but having a confirmed connection to care in the community after
incarceration increases subsequent CD4 count by a factor of 1.08 (or 8%, p < 0.05) and
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having had prior THCC services increases CD4 count by a factor of 1.13 (or 13%, p < 0.01).
Also, compared to Black, non-Hispanics, being Hispanic increases subsequent CD4 count by
a factor of 1.33 (p < 0.001), while being white, non-Hispanic or of another race decreases it
by a factor of 0.79 (p < 0.001). Having a high school diploma/GED or greater education
significantly increases subsequent CD4 count by a factor of 1.89 (p < 0.001), having a
diagnosed opioid use problem also significantly increases subsequent CD4 by a factor of
1.15 (p < 0.001), and having been incarcerated 30 or fewer days during the index
incarceration significantly reduces subsequent CD4 count by a factor of 0.81 (p < 0.001).

--- Insert Table 3.13 about here --Discussion
The goal of this study was to investigate the role that THCC services played in
biological indicators of HIV disease (CD4 and viral load) among people who are moving in
and out of jail, finding that participation in THCC services had no measurable impact, at the
biological level, on HIV disease progression. Specifically, participation in THCC services
showed null or mixed results. Viral load and CD4 were both analyzed as continuous
variables and as dichotomous variables (viral load suppression vs. not suppressed; CD4
meeting AIDS diagnosis criteria vs. not meeting criteria), and the only analyses where THCC
participation showed significant results were in the models using CD4 as a continuous
variable. In these analyses, receiving a confirmed connection to care in the community after
incarceration was associated with a significantly greater CD4 count at the subsequent
incarceration by a factor of 1.09, but receiving core THCC services including an intake
assessment and discharge plan was associated with lower CD4 by a factor of 0.78.
However, it should be noted that modeling CD4 as a continuous variable is seldom done in
research and results should be interpreted with caution. This is possibly because CD4 count
is not as good as a short term marker for HIV treatment as it is less reactive to ART. Also,
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CD4 levels are more variable; if someone is in a healthy CD4 range, going up or down in
CD4 levels may not matter as the person’s CD4 is still in the healthy range. If researchers
wish to examine CD4 levels in a manner other than the dichotomous AIDS diagnosis
variable, perhaps they should consider using an ordered logistic regression of a categorical
CD4 variable based on key cut-points, rather than using CD4 as a continuous variable.
Unsurprising, we found that CD4 and viral load at time 1 was the strongest predictor
of CD4 and VL at time 2. Specifically, people with VLS during the index incarceration had
6.63 greater odds of achieving VLS in the subsequent incarceration and the characteristic
that most predicted being AIDS diagnosed at subsequent incarceration was being AIDS
diagnosed during the index incarceration, as those with an AIDS diagnosis during the index
incarceration had 44.96 greater odds of having that diagnosis at the subsequent
incarceration. Although it is not surprising that prior viral load and CD4 values predicted
subsequent values, it is surprising that other factors previously found to be associated with
these health measures had no effect. For example, prior research has shown that facilitators
to a successful transition to the community and to accessing healthcare after incarceration
are having other priority needs met—such as housing, food, and childcare. If such needs are
met, people who are formerly incarcerated are more likely to be at a place where they can
address their healthcare needs.18, 123, 140 In particular, other studies have shown that
homelessness or a lack of stable housing,5, 25, 32, 38, 39 substance abuse,5, 39 and mental
illness,32, 39, 41 are barriers to transitioning to the community and to accessing healthcare
upon release. However, these characteristics were not found to be significant in predicting
viral load or CD4 in this study with the exception of diagnosed opioid use problem which
was found significant in regression analyses of the continuous CD4 variable (OR = 1.15, p <
0.001), of which the results should be viewed with caution, as stated above.
It is unclear why these factors, with the exception of opioid use in the models in
Table 3.13, were not significant in the current sample. It could be that the biological
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markers are explaining most of the variance in the analyses or perhaps there is something
about this incarcerated study population such that differences in HIV clinical markers are
not related to housing status, mental health, or substance use. It is also possible that
structural or systemic factors are at play. For instance, all people with a prior or current
AIDS diagnosis were eligible for housing assistance through the NYC HIV/AIDS Services
Administration, such that housing needs did not vary substantially among this population.
Also, substance use and mental health issues are highly prevalent among this incarcerated
population and it could be that persons with mental illnesses or those receiving opioid
replacement therapy, such as methadone or buprenorphine were simultaneously prescribed
ART while in the community. It is interesting that substance use is only relevant for CD4 as
a continuous variable and that regression analyses showed that being diagnosed with an
opioid use problem during the index incarceration is associated with improved CD4 count in
the subsequent incarceration. Again, although it is not clear why this was the case, it is
possible that some of this population were active methadone users in the community who
were getting ART in conjunction with opioid replacement therapy, thus showing improved
CD4 values.
Because prior viral load and CD4 values were the strongest and sometimes only
predictor of subsequent viral load and CD4 values, it is likely that the participants with these
favorable values share some other unknown, unobserved, or unmeasured characteristics
that are contributing to their medication adherence and health-seeking behaviors so that
they maintain healthier clinical lab values. As research suggests, such characteristics might
include strong social support,141 a good patient-provider relationship,6, 142-144 or being on
methadone or buprenorphine maintenance,135, 145, 146 or other substance use programs
especially in the short-term.135 However, these factors were not included in the study since
they were not part of the jail-based medical records.
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It should be noted that most researchers measure viral load as the dichotomous VLS
variable and CD4 count as the dichotomous AIDS diagnosis variable. Fewer researchers
examine VLS as a continuous variable, generally as log10-transformed, and no research
studies were found that examined CD4 as a continuous variable. This is probably due to
disease characteristics and also the measures themselves. Clearly, VLS and AIDS diagnoses
are important measures of disease progression and treatment because it is known that
when one is virally suppressed (< 200 cc/ml of blood) the chances of transmitting HIV to
others is greatly reduced147 and that the most severe phase of HIV is when one is AIDS
diagnosed, of which one marker is when one’s CD4 cell count drops below 200 cells/mm.148
There are several limitations to this study. First, subsequent viral load and CD4 count
data were not included if they were taken in community clinics and data were not available
for people who did not reincarcerate within 1 year. Not having access to community-based
lab data is clearly a major limitation to this study since not all people passing through the
NYC jail system reincarcerate. For example, over half of the people in this study who had
HIV labs taken during the index incarceration did not reincarcerate (51.5%) and so were not
included in the final sample. It is quite likely that people who did not reincarcerate are
different in certain ways from those that did, and that THCC had a different impact on this
group which would not show up in the current analyses. Ideally, a study should include all
viral load and CD4 values regardless of whether one reincarcerates or not.
Also, the length of time between the two lab values was not uniform. While all
participants had viral load and CD4 lab values taken during the index and subsequent
incarcerations, the time spans between the labs ranged from 12 to 362 days for viral load
labs (mean=159.7, median 134.5, standard deviation=91.5) and 15 to 364 days for CD4
labs (mean=158.1, median=131.0, standard deviation=91.9). Ideally, a study examining
CD4 and viral load lab values should have about the same amount of time between labs for
all participants, and also a shorter amount of time as patients are encouraged to get labs
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every 3 to 6 months.149 A future study may want to try to control for the length of time
between the two lab values to since they were not uniform.
Another limitation to this study is that it only examined two timepoints. In particular,
I examined the last lab values of one incarceration and the first lab values of the
subsequent incarceration. To get a better view of THCC and other factors impacts on HIV
clinical markers, additional timepoints would be needed to see, for example, if people
improve over time with additional THCC interaction. Also, almost a quarter of people who
reincarcerate and were eligible to be included in the sample had insufficient samples drawn
or their labs were not performed during their subsequent incarceration and so they are also
not included in the sample. Clearly, we would have a better picture of whether THCC and
other factors impact the clinical values of HIV patients if there were more complete
information.
It should be noted that people often improve in their health, including HIV clinical
values, during incarceration,8, 42 but that after they return to the community, they are
confronted with the challenges of daily living which impacts their health status. Such issues
may include substance use, mental health issues, homelessness or lack of stable housing,
lack of childcare, and poverty. This was true among people in this sample. For example,
about 25% of the sample (n=75) had two or more viral load labs drawn during the index
incarceration and among them, 32% went from no VLS to VLS during the course of the
incarceration, a statistically significant change at p < 0.001. Similarly, 20% of the sample
(n=66) had two or more CD4 labs drawn during that incarceration, and of these, 12% went
from having an AIDS diagnosis to not having an AIDS diagnosis, also a statistically
significant improvement (p < 0.001). To account for these changes, future research could
look at trends over time, taking into account when one is or isn’t incarcerated or perform
regression analyses using the first lab values from the index incarceration, rather than the
last values. Perhaps using the first lab value is a more accurate measure of how an HIV
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patient adheres to medication in the community, given all of the other pressures and
challenges of life.
An additional limitation is that this is a strictly quantitative study. So, although the
study can shed light on whether THCC services are associated with changes in HIV clinical
markers, we cannot know how transitional healthcare and discharge planning are truly being
used by people and how or why these services influence their health-seeking behaviors. To
go deeper into the issue of understanding why or how such services work or don’t work and
to explore nuances related to transitional care with incarcerated populations, qualitative
methods would be more appropriate. For example, it would be beneficial to understand why
some criminal justice-involved individuals maintain favorable viral load and CD4 values,
while others do not, given other factors being equal.
Most of the data for this study was taken from the eClinical Works (eCW), the
electronic medical record used in the New York City jails. RCS staff only started using eCW
to document THCC program activities and services in May 2013 and the uptake was fairly
slow. As is often the case with adoption of new processes and technologies, there was some
initial confusion about the definitions of services, when to use different service templates,
and when to document services. Therefore, although the time period for the index
incarceration included any person who was discharged between October 1, 2013 and March
31, 2014, it is likely that the services reported and included in this study are an
underestimate of the actual services provided.
Ultimately, the THCC program was designed and continues to be a linkage to care
program. It was not established to address longer retention in care or longer-term viral
suppression. Ideally, community-based clinics and doctors themselves are attempting to
address retention and viral suppression among their patients and are making efforts to
retain this vulnerable population. It may be unrealistic to expect that a program designed to
link people to healthcare after incarceration would have greater impact on a person
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transitioning to the community than do the challenges of meeting priority needs and daily
living. However, it is important to continue investigating and focusing efforts to reach this
population, as people living with HIV who are justice-involved continue to fare far worse
than people who are not incarcerated. As an example, 81% of people receiving any sort of
HIV care in New York State were virally suppressed in 2013,150 while only 37.6% of those in
the current study were virally suppressed at the end of their index incarceration. As
previously mentioned, ensuring that people adhere to ART is beneficial not only for their
own physical health but for larger community and public health.
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Tables
Table 3-1 Descriptions of Transitional Healthcare Coordination (THCC) Services
Discharge Planning
Services1

Description

Intake Assessment

Patient care coordinator (PCC) interviews client and discusses potential
barriers and supports for the client as he/she transitions back to the
community after incarceration. Topic areas include primary care in the
community, housing stability, substance abuse and treatment, health
insurance, public entitlements/benefits, court advocacy, transportation,
and health home enrollment.

Discharge Plan

The discharge plan is an outline of referrals made for the client and may
include appointment dates, addresses, and key contacts. Referrals cover
the topic areas mentioned above with a focus on referrals for health care,
to consortium partner,2 and to a health home.

Primary Care Scheduling

The PCC schedules an appointment for primary care for the client for after
incarceration, documenting the provider name, address, and contact
information, as well as the appointment date and time.

Referral to Partner

PCC refers client to Consortium partner to address needs beyond health
care. While Consortium partners will help client get to health care
appointments, they also provide community case management for after
incarceration and assist clients in areas such as substance abuse
treatment, housing, clothing, and food security.

Case Conference

PCC facilitates a jail-based meeting with the Consortium partner and the
client so that the client can meet Consortium staff prior to release from jail
and to have a familiar face to connect with after incarceration. The
Consortium partner meets with the client and conducts their own intake to
assess client needs and to begin a plan to work with the client after
incarceration.

Coordination with Health
Care or Service Provider

PCC contacts community health or social services provider to coordinate
care for the client. Coordination services are usually indirect services
conducted on behalf of the client when the client is not present.

Assistance with Benefits /
Entitlements

PCC assists client with applying for and securing entitlements and benefits
including HIV/AIDS Services Administration (HASA), AIDS Drug
Assistance Programs (ADAP), Medicaid, Medicare, Supplemental
Nutrition Assistance Program (Food Stamps/SNAP), and Supplemental
Security Income (SSI).

Court Advocacy

PCC assist client in advocating for alternatives to incarceration, diversion
programs, compassionate release, and reduced sentencing. PCC
completes eCW template outlining client eligibility for court advocacy, the
court advocacy agency in the community, and actions completed on
client’s behalf.

Housing

PCC assists client with determining eligibility for programs such as HASA,
residential substance abuse treatment, transitional housing, supportive
housing, and skilled nursing centers. PCC also assists with eviction
prevention as needed.
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Discharge Planning
Services1

Description

Transportation

PCC arranges for and refers client for transportation services, usually to
transport client from the jail to the community or to transport client to a
health or social services appointment.

Assistance with Health Care

PCC assists client with other health care or social support needs not
covered in other categories.

Indirect Services

PCC performs other work on behalf of client while client is not present.

Confirmation of Connection
to Healthcare after
Incarceration

PCC or home visit team3 receives documentation from a clinic or medical
office that client went to his/her health care appointment after
incarceration.

1. In addition to discharge planning, RCS conducts peer education programs for adolescents and
adults, does visitor outreach and education at the Riker Island Visitor Center, conducts HIV tests
to people who initially refused testing upon entry in to jail, and coordinates the Rikers Island
nursery and maternity education groups.
2. Rikers Island Transitional Care Consortium includes organizations that work with people as they
transition from the jail to the community. In addition to Health + Hospitals/RCS and the
Department of Correction, organizations include community-based agencies that work with the
formerly incarcerated to assist them with health care, social services, and other needs.
3. The home visit team is comprised of community-based RCS THCC staff who confirm connection
to care and follow up with clients who have not been linked to care within 30 days of release or
who need assistance connecting to care, often offering transportation, appointment scheduling,
and accompaniment for up to 90 days.
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Figure 3-1 Study Population
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Table 3-2 Univariate Statistics: Means, Standard Deviations, Ranges and Description of Variables for Viral Load Sample (n=306)
Variable

Measurement

Mean

SD

Range

Became or Remained Virally Suppressed1

0.376

0.49

0–1

Viral Load Count (Log10)2

3.021

1.28

1.00 - 5.68

Received Core Services

0.850

0.39

0–1

Received an intake assessment and discharge plan; (y/n)

Confirmed Connection to Care

0.327

0.47

0–1

THCC received verification that client visited health care
provider in community after incarceration; (y/n)

0.346

0.48

0–1

Participated in THCC services/encounters during prior
incarceration(s); (y/n)

0.758

0.43

0–1

Self-reported or assigned by DOC. Male or female

Black, non-Hispanic

0.673

0.47

0–1

Self-reported or assigned by DOC

Hispanic

0.261

0.44

0–1

Self-reported or assigned by DOC

White, non-Hispanic & Other

0.065

0.25

0–1

Self-reported or assigned by DOC, includes White

Age

42.859

10.75

17 – 69

≥ High School Graduate / GED

0.516

0.50

0–1

Viral Load Suppression in Index Incarceration1

0.435

0.50

0–1

Viral Load Count (Log10) at Index Incarceration2

2.904

1.29

1.57 – 5.70

Dependent Variable: Viral Load
Clinical lab results at subsequent incarceration. Viral load ≤
200 copies/mL; (y/n)
Clinical lab results at subsequent incarceration. Viral load lab
value log10 transformed.

THCC Services / Participation

Prior THCC Services / Participation
Prior THCC services or encounters
Demographic Characteristics
Male
Race/Ethnicity

Self-reported. Age at admission, in years
Self-reported

Health Characteristics
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Clinical lab results at index incarceration. Viral load ≤ 200
copies/mL; (y/n)
Clinical lab results at index incarceration. Viral load lab value
log10 transformed.

Variable

Mean

SD

Range

Measurement

Saw healthcare provider within 6 Months

0.922

0.27

0–1

Self-reported; (y/n)

0.624

0.49

0–1

DOC data. Spent at least one night in jail during prior year;
(y/n)

Incarceration Factors
Incarcerated in Prior Year2

1) Variable used in models for viral load suppression (VLS) only, where VLS is measured as a dichotomous variable.
2) Variable used in models for viral load counts only, where viral load was log10 transformed and treated as a continuous variable with a Poisson
distribution.
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Table 3-3 Univariate Statistics: Means, Standard Deviations, Ranges and Description of Variables for CD4 Sample (n=332)
Variable

Measurement

Mean

SD

Range

0.208

0.41

0–1

460.889

325.23

1 – 1662

CD4 count value at subsequent incarceration in cells/mm 3

Received Core Services

0.840

0.367

0–1

Received an intake assessment and discharge plan; (y/n)

Confirmed Connection to Care

0.319

0.467

0–1

THCC received verification that client visited health care provider
in community after incarceration; (y/n)

0.343

0.476

0–1

Participated in THCC services/encounters during prior
incarceration(s); (y/n)

0.777

0.42

0–1

Self-reported or assigned by DOC. Male or female

Black, non-Hispanic

0.657

0.48

0–1

Self-reported or assigned by DOC

Hispanic

0.274

0.45

0–1

Self-reported or assigned by DOC

White, non-Hispanic & Other

0.069

0.25

0–1

Self-reported or assigned by DOC, includes White

Age

43.006

10.65

17 – 69

≥ High School Graduate / GED

0.512

0.50

0–1

Self-reported

Homeless

0.211

0.41

0–1

Self-reported. Homeless at intake or anticipated homeless at
discharge

Dependent Variables
AIDS Diagnosis1
CD4 Count2

Clinical lab value at subsequent incarceration. AIDS diagnosis is
CD4 count < 200 cells/mm 3

THCC Services / Participation

Prior THCC Services / Participation
Prior THCC Services or Encounters
Demographic Characteristics
Male
Race/Ethnicity

Health Characteristics
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Self-reported. Age at admission, in years

Variable

Mean

SD

Range

Measurement

AIDS Diagnosis at Index Incarceration

0.199

0.40

0–1

CD4 Count at Index Incarceration2

475.699

323.31

9 – 1997

Mental Health Issues, unspecified1

0.352

0.48

0–1

Received mental health services

Diagnosed Opioid Use Problem 2

0.343

0.48

0–1

Clinician diagnosed opioid use problem

0.572

0.50

0–1

DOC data

Clinical lab value at index incarceration. AIDS diagnosis is CD4
count < 200 cells/mm 3
CD4 count value at subsequent incarceration in cells/mm 3

Incarceration Factors
≤ 30 Days Incarcerated2

1) Variable used in models examining AIDS diagnosis only, where having AIDS is measured as a dichotomous variable.
2) Variable used in models for CD4 counts only, where CD4 is treated a continuous variable with a negative binomial distribution.
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Table 3-4 Bivariate Analyses of THCC Participation by Client Viral Suppression at Subsequent Incarceration within 1 Year (n=306)
Viral Load Suppression at
Subsequent Incarceration
No
Yes
Total
62.4%
37.6
(n=306)
(n=191)
(n=115)
p -value
N
%
N
%
N
%
X2
Total

306

100.0

191

62.4

115

37.6

Core Services (Intake, Discharge)

260

85.0

160

83.8

100

87.0

Confirmation of Primary Care

100

32.7

63

33.0

37

32.2

106

34.6

75

39.3

31

27.0

232

75.8

143

74.9

89

77.4

206

67.3

134

70.2

72

62.6

Hispanic

80

26.1

49

25.7

31

27.0

White, non-Hispanic & Other

20

6.5

8

4.2

12

10.4

≥ High School Graduate / GED

158

51.6

98

51.3

60

52.2

Viral Load Suppression in Prior Incarceration

133

43.5

51

26.7

82

Saw healthcare provider within 6 Months

282

92.2

171

89.5

Mean

SD

THCC Services / Participation

Prior THCC Services / Participation
Prior THCC Services or Encounters

4.80

0.0284

4.94

0.0846

71.3

58.11

<0.0001

111

96.5

4.86

0.0275

Mean

SD

t

p

Demographic Characteristics
Male
Race/Ethnicity
Black, non-Hispanic

Health Characteristics

Mean SD

Age (Range 17-69)
42.86
10.8
41.72
10.3
44.76
11.3
-2.41
0.0163
Chi-square analyses were performed to examine VLS by dichotomous and categorical variables. T-tests were performed to examine VLS by
continuous variables.
Bivariate analyses were conducted to examine association between dependent and all independent variables. Only those that were significant at p
< 0.10 were included in this table and in models examining viral load.
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Table 3-5 Bivariate Comparisons of THCC Participation, Demographic, Health, and Incarceration
Factors with Mean Viral Load (Log10) at Subsequent Incarceration, within 1 Year (n=306).
Mean Viral Load log10 by
Item Response (n)
No

Yes

t

p-value

Core Services (Intake, Discharge)

3.1904
(46)

2.9913
(260)

Confirmation of Primary Care

3.0318
(206)

2.9994
(100)

2.9057
(200)

3.2391
(106)

-2.19

0.0294

Male

3.0671
(74)

3.0066
(232)

Black, non-Hispanic

2.9717
(100)

3.0452
(206)

Hispanic

2.9890
(226)

3.1121
(80)

White, non-Hispanic & Other

3.0640
(286)

2.4100
(20)

2.23

0.0264

≥ High School Graduate / GED

3.0460
(148)

2.9980
(158)

Viral Load Suppression in Prior
Incarceration

3.5288
(173)

2.3610
(133)

8.90

<0.0001

Saw healthcare provider within 6
Months

3.4830
(24)

2.9819
(282)

1.85

0.0646

2.8140
(115)

3.1460
(191)

-2.22

0.0272

THCC Services / Participation

Prior THCC Participation
Prior THCC Services or Encounters
Demographics

Health

Incarceration Factors
Incarcerated in Prior Year

Bivariate analyses were conducted to examine association between dependent and all independent
variables. Only those that were significant at p < 0.10 were included in this table and in models examining
viral load.
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Table 3-6 Pearson's Correlations between Dependent and Independent Variables (n=306).
Variable

(1)

(2)

(1) Viral Load (Log10) at Subsequent Incarceration

1

(2) Viral Load (Log10) at Index (Prior) Incarceration

0.552***

1

-0.143

-0.133*

(3) Age at Admission
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(3)

1

Table 3-7 Bivariate analyses of Participant AIDS Diagnosis Status (CD4 < 200 cells/mm) at Subsequent Incarceration within 1 year, with
independent variables (n=332).
AIDS Diagnosis at Subsequent
Incarceration
Total

No

Yes

X2

p -value

3.06

0.0804

N

%

N

%

N

%

332

100.0

263

79.2

69

20.8

Core Services (Intake, Discharge)

279

84.0

219

83.3

60

87.0

Confirmation of Primary Care

106

31.9

83

31.6

23

33.3

114

34.3

93

35.4

21

30.4

258

77.7

199

75.7

59

85.5

218

65.7

175

66.5

43

62.3

Hispanic

91

27.4

68

25.9

23

33.3

White, non-Hispanic & Other

23

6.9

20

7.6

3

4.3

170

51.2

131

49.8

39

56.5

70

21.1

60

22.8

9

13.0

3.38

0.0658

66

19.9

16

6.1

50

72.5

151.21

<0.0001
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35.2

100

38.0

17

24.6

4.59

0.0383

Mean

SD

Mean

SD

Mean

SD

t

p

Total
THCC Services / Participation

Prior THCC Services / Participation
Prior THCC Services or Encounters
Demographic Characteristics
Male
Race/Ethnicity
Black, non-Hispanic

≥ High School Graduate / GED
Homeless
Health Characteristics
AIDS Diagnosis at Index Incarceration
Mental Health Issues (unspecified)

Age (range 17 – 69)
43.01
10.7
42.19
10.9
46.13
9.2
-2.76
0.006
Chi-square analyses were performed to examine AIDS diagnosis by dichotomous and categorical variables. T-test were performed to examine
AIDS diagnosis by continuous variables.
Bivariate analyses were conducted to examine association between dependent and all independent variables. Only those that were significant at p
< 0.10 were included in this table and in models examining viral load.
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Table 3-8 Bivariate analyses of Mean CD4 Count at Subsequent Incarceration by THCC
Participation, Demographic, Health, and Incarceration Factors, within 1 Year (n=332).
Mean CD4 Count (N) by
Item Response
No

Yes

522.0
(53)

449.3
(279)

467.3
(226)

447.3
(106)

462.0
(218)

458.8
(114)

477.3
(74)

456.2
(258)

440.1
(114)

471.8
(218)

468.6
(241)

440.4
(91)

462.5
(3090)

438.9
(23)

460.8
(162)

461.0
(170)

542.8
(266)

130.8
(66)

485.1
(215)

414.7
(114)

417.8
(142)

493.1
(190)

t

p-value

10.67

<0.0001

1.88

0.061

-2.10

0.0366

THCC Services / Participation
Core Services (Intake, Discharge)
Confirmation of Primary Care
Prior THCC Services / Participation
Prior THCC Services or Encounters
Demographic Characteristics
Male
Race / Ethnicity
Black, non-Hispanic
Hispanic
White, non-Hispanic & Other
≥ High School Graduate / GED
Health Characteristics
AIDS Diagnosis at Index Incarceration
Opioids
Incarceration Factors
≤ 30 Days Incarcerated

Bivariate analyses were conducted to examine association between dependent and all independent
variables. Only those that were significant at p < 0.10 were included in this table and in models examining
CD4 count.
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Table 3-9 Pearson's Correlations between Dependent and Independent Variables (n=332).
Variable

(1)

(2)

(3)

(1) CD4 Count at Subsequent Incarceration

1.00

–

–

(2) CD4 Count at Index (Prior) Incarceration

0.83***

1.00

–

(3) Age at Admission

-0.21***

-0.16***

1.00
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Table 3-10 Logistic Regression Odds Ratios, Confidence Intervals, and p-values Predicting Patient Viral Suppression at Subsequent
Incarceration within 1 year (n=306).1
Model 1
OR
Viral Load Suppression in Prior Incarceration

95% CI

Model 2
OR

95% CI

Model 3
OR

95% CI

Model 4
OR

95% CI

7.17*** (4.24--12.14) 6.98*** (4.12--11.84)

6.89*** (4.01--11.85)

6.63***

(0.67--2.69)

Received Core Services (Intake, Discharge)

1.51

(0.70--3.27)

1.57

(0.72--3.42)

1.53

(0.68--3.41)

1.48

(0.66--3.32)

Confirmation of Connection to Primary Care

0.68

(0.38--1.21)

0.65

(0.36--1.17)

0.62

(0.34--1.12)

0.60

(0.33--1.09)

0.63

(0.36--1.10)

0.58

(0.33--1.04)

0.57

(0.32--1.02)

Male

1.27

(0.67--2.38)

1.24

(0.66--2.33)

Age

1.02

(0.99--1.04)

1.02

(0.99--1.04)

Hispanic

1.30

(0.71--2.39)

1.32

(0.72--2.43)

White, non-Hispanic & Other

3.46*

(1.15--10.41)

3.35*

(1.11--10.05)

1.02

(0.59--1.76)

1.00

(0.58--1.72)

2.00

(0.59--6.85)

THCC Services

Prior THCC Services
Prior THCC Services or Encounters
Demographics

Race/Ethnicity (ref=Black, non-Hispanic)

≥ High School Graduate / GED
Health
Saw Healthcare Provider within 6 Months

*p < 0.05, **p < 0.01, ***p < 0.001
Bivariate chi-square and t-test analyses showed that homelessness, having mental health issues, being diagnosed with a substance use problem,
length of incarceration and prior incarceration were not significant at p ˂ 0.10, so are not included in these models.
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Table 3-11 Poisson Regression Models Predicting Viral Load Value (Log10-transformed) at Subsequent Incarceration within one year,
with Relative Risk (RR), 95% Confidence Interval, and p-values (n=306).
Model 1
RR
Viral Load at Index/Prior Incarceration

95% CI

Model 2
RR

95% CI

Model 3
RR

95% CI

Model 4
RR

95% CI

Model 5
RR

95% CI

1.19*** (1.14--1.25)

1.19*** (1.13--1.25)

1.19*** (1.13--1.25)

1.19*** (1.13--1.25)

1.19*** (1.13--1.25)

Received Core Services (Intake, Discharge)

0.96

(0.79--1.15)

0.95

(0.79--1.14)

0.95

(0.79--1.15)

0.96

(0.79--1.16)

0.96

(0.79--1.16)

Confirmation of Connection to Primary Care

1.05

(0.91--1.21)

1.05

(0.91--1.22)

1.06

(0.92--1.23)

1.06

(0.92--1.23)

1.06

(0.92--1.24)

1.07

(0.93--1.22)

1.08

(0.949--1.24)

1.08

(0.94--1.24)

1.08

(0.92--1.28)

Male

0.97

(0.83--1.13)

0.97

(0.83--1.13)

0.97

(0.83--1.13)

Age

1.00

(0.99--1.00)

1.00

(0.99--1.00)

1.00

(0.99--1.04)

Hispanic

1.03

(0.88--1.20)

1.03

(0.88--1.19)

1.03

(0.88--1.19)

White, non-Hispanic & Other

0.80

(0.60--1.08)

0.81

(0.60--1.09)

0.81

(0.60--1.09)

≥ High School Graduate / GED

0.98

(0.86--1.12)

0.98

(0.86--1.12)

0.98

(0.86--1.12)

0.95

(0.75--1.20)

0.95

(0.75--1.20)

1.00

(0.84--1.18)

THCC Services / Participation

Prior THCC Services / Participations
Prior THCC Services or Encounters
Demographic Characteristics

Race/Ethnicity (ref=Black, non-Hispanic)

Health Characteristics
Saw healthcare provider within 6 Months
Incarceration Factors
Incarcerated in Prior Year

*p < 0.05, **p< 0.01, ***p < 0.001
Bivariate chi-square and t-test analyses showed that homelessness, having mental health issues, being diagnosed with a substance use problem,
and length of incarceration were not significant at p ˂ 0.10, so are not included in these models.
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Table 3-12 Logistic Regression Odds Ratios, Confidence Intervals and p-values Predicting AIDS Diagnosis at Subsequent Incarceration,
within One Year (n=332)
Model 1
OR
AIDS Diagnosed in Index Incarceration

95% CI

Model 2
OR

95% CI

Model 3
OR

95% CI

Model 4
OR

95% CI

41.03*** (19.64--85.73)

42.12*** (19.93--89.02)

43.47*** (19.57--96.54)

44.96*** (20.03--100.92)

Received Core Services (Intake, Discharge)

0.87

(0.30--2.49)

0.86

(0.30--2.48)

0.72

(0.24--2.14)

0.77

(0.26--2.34)

Confirmation of Connection to Primary Care

1.09

(0.49--2.42)

1.10

(0.49--2.46)

1.08

(0.47--2.46)

1.08

(0.47--2.47)

1.21

(0.59--2.63)

1.26

(0.57--2.80)

1.23

(0.56--2.74)

Male

1.36

(0.52--3.56)

1.24

(0.47--3.29)

Age

1.05*

(1.01--1.09)

1.04*

(1.01--1.08)

Hispanic

1.19

(0.53--2.68)

1.19

(0.53--2.69)

White, non-Hispanic & Other

0.49

(0.09--2.72)

0.53

(0.10--2.91)

≥ High School Graduate / GED

1.57

(0.74--3.32)

1.61

(0.76--3.43)

Homeless

1.20

(0.44--3.28)

1.63

(0.54--4.95)

0.56

(0.22--1.39)

THCC Services / Participation

Prior THCC Services / Participation
Prior THCC Services or Encounters
Demographic Characteristics

Race/Ethnicity (ref=Black, non-Hispanic)

Health Characteristics
Mental Health Issues (unspecified)

*p < 0.05,
**p < 0.01,
***p < 0.001
Bivariate chi-square and t-test analyses showed that being diagnosed with substance use problems, length of incarceration, and prior
incarceration were not significant at p ≤ 0.10 and so are not included in these models.
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Table 3-13 Negative Binomial Regression Incidence Rate Ratios, Confidence Intervals, and p-values Predicting Patient CD4 Count at
Subsequent Incarceration, within One Year (n=333).
Model 1
IRR
CD4 Count

95% CI

Model 2
IRR

95% CI

Model 3
IRR

95% CI

Model 4
IRR

95% CI
(0.02--0.94)

Model 5
IRR
0.12*

95% CI

1.00*** (1.00--1.00)

1.00*** (1.00--1.00)

1.00*** (1.00--1.00)

0.12*

(0.02--0.98)

Received Core Services (Intake, Discharge)

0.92

(0.78--1.09)

0.92

(0.78--1.09)

0.92

(0.78--1.08)

0.78*** (0.69--0.87)

0.71*** (0.63--0.80)

Confirmation of Connection to Primary Care

1.04

(0.91--1.19)

1.04

(0.914--1.19)

1.03

(0.90--1.17)

1.09*

(1.01--1.18)

1.08*

0.98

(0.86--1.12)

0.98

(0.87--1.12)

1.06

(0.97--1.15)

1.13** (1.04--1.23)

Male

1.11

(0.97--1.28)

1.01

(0.93--1.11)

1.00

Age

0.99*

(0.99--1.00)

0.99*** (0.99--0.99)

0.99*** (0.99--0.99)

Hispanic

0.88Ŧ

(0.77--1.00)

1.27*** (1.16--1.39)

1.33*** (1.21--1.45)

White, non-Hispanic & Other

0.94

(0.75--1.19)

0.80*** (0.71--0.90)

0.79*** (0.71--0.89)

≥ High School Graduate / GED

1.02

(0.90--1.14)

1.15*** (1.06--1.24)

1.89*** (1.10--1.28)

1.17*** (1.08--1.27)

1.15*** (1.07--1.25)

THCC Services / Participation
(1.00--1.16)

Prior THCC Services / Participation
Prior THCC Services or Encounters
Demographic Characteristics
(0.92--1.09)

Race/Ethnicity (ref=Black, non-Hispanic)

Health Characteristics
Diagnosed Opioid Use Problem
Incarceration Factors
≤ 30 Days Incarcerated

0.81*** (0.75--0.88)

*p < 0.05, **p < 0.01, ***p < 0.001
Bivariate analyses showed that homelessness, having mental health issues, and length of incarceration were not significant at p ≤ 0.10, so are not
included in this model.
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Chapter 4

Transitional Health Care Coordination Services: An Examination of

A1C and Blood Pressure among Patients with Diabetes and Hypertension who
return to NYC Jails

Introduction
The rates of many illnesses and chronic health conditions are higher among people
who are incarcerated compared to people who are not incarcerated. For example, in 201112, an estimated 45% of people in jail reported ever having a chronic medical condition,
while only 27% of people in the general (not incarcerated) US population reported this. 1 In
fact, according to the US Department of Justice, people in jail were nearly twice as likely as
those in the general population to report ever having high blood pressure, diabetes, or
asthma. The most commonly reported condition among people in jail was high blood
pressure as over a quarter (26.3%) reported ever having hypertension (compared to 13.9%
of the general population). This study also showed that 10.4% of people in jail report having
heart-related problems (compared to 1.9% in the general population), 20.1% report having
asthma (compared to 11.4% in the general population), and 7.2% report being diabetic or
having high blood sugar (compared to 4.5% in the general population.1 In addition, the
rates of ever having a chronic condition among people in jail increased over last 10 years as
those who reported ever having diabetes in 2011–12 was twice the 2002 rate (723 vs. 361
per 10,000), and the rate of high blood pressure was almost 1.5 times higher than the rate
in 2002.1
Treatment of chronic conditions such as hypertension and diabetes is important to
reduce morbidity and mortality. High blood pressure/hypertension is the most common
condition seen in primary care and it leads to heart attack, stroke, renal failure and death if
it is not diagnosed early and treated appropriately. Most guidelines recommend that
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hypertension be diagnosed when a person’s systolic blood pressure is ≥ 140 mmHg or when
their diastolic blood pressure is ≥ 90 mmHg, or both, on repeated examination.151-154 The
primary goal for managing hypertension is to maintain systolic and diastolic blood pressure
values below these amounts for adults.151, 153-155 Diabetes also causes substantial morbidity
and mortality and this condition becomes increasingly difficult to manage over time. The
damaged blood vessels as a result of diabetes leads to cardiovascular disease including
heart disease and stroke, kidney failure, blindness, and lower-limb amputation. In fact,
cardiovascular disease is two to four times more prevalent in people with diabetes and it
accounts for two-thirds of deaths in diabetes patients.156
There are several clinical tests that can determine whether someone has diabetes; a
common test it the glycosylated hemoglobin (A1C) test. The A1C blood test measures the
average level of glucose in the blood over the last two to three months and a person is
considered diabetic when their A1C is equal to or greater than 6.5%. The A1C test is also
used to monitor how well blood sugar levels are being controlled in people with diabetes and
the treatment/management goal is to maintain their A1C below 7% since doing so reduces
the risk of diabetes-related complications.157-160 Although lifestyle changes, such as losing
weight and physical activity are important in treating people with hypertension and
diabetes, medication use is also important in reducing illness and death from
hypertension151, 161 and diabetes.158, 159
Part of a comprehensive correctional-based health care includes transitional
healthcare coordination (THCC) services that links people to community-based healthcare
upon their release.4-6 Not having appropriate and timely follow-up care upon release can
quickly undermine the health benefits that one may have achieved in a correctional setting,
leading to adverse consequences at the individual, community, and societal levels. At the
individual level, persons may experience medication disruption, 4 duplicated services,14, 134,
135

and increased morbidity due to a lack of adequate THCC.8, 42 At the clinical and societal
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levels there may be duplication of costly tests or screenings and increased use of nonroutine and expensive healthcare services such as emergency department visits and
hospital stays.9
An important aspect of THCC services is recognizing that healthcare may not be an
individual’s biggest priority and that they are more likely to try to meet their priority needs
first. Therefore, THCC must address other priorities in addition to healthcare so that
healthcare needs can also be met. In short, successful transition to the community from jail
or prison includes making sure that all basic needs are met including housing, food, income,
benefits, substance abuse treatment, mental health services, and other needed services in
addition to healthcare.4, 11, 13, 15, 18
Research has identified many barriers and some facilitators of transitioning to the
community after incarceration and to accessing healthcare upon release from correctional
facilities. However, there are still unanswered questions. For instance, less research has
focused on whether THCC influences health among this population, such as blood pressure
levels for people with hypertension and A1C for diabetics. This leaves an important gap in
the research. Although it is possible that such barriers and facilitators will be similar to
those related to connecting people to care, this is still an area for investigation.
NYC has a large jail system with a daily population of about 12,000 people.139 Since
approximately 70% of persons in NYC jails return to their communities, THCC is an
important strategy used to reduce morbidity and societal healthcare expenditures due to
non-routine care.24 However, due to resource and other constraints, the THCC services
offered through Health + Hospitals Correctional Health Services Reentry and Continuity
Services (RCS) program cannot serve everyone who has been identified with chronic health
conditions. Currently, RCS attempts to provide THCC services to all people who self-disclose
their HIV-positive status and are not newly diagnosed, which account for about 60% of
THCC clients.24 The other 40% of THCC clients are patients living with other serious chronic
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conditions or infectious diseases such as diabetes, hypertension, cardiovascular disease, and
Hepatitis C. Therefore, although RCS fills a great need, there are others with chronic
conditions who, due to insufficient resources, are not offered THCC services. This allows for
a natural experiment where patients with high blood pressure or diabetes who were not
offered THCC services can be used as a comparison group for those who are offered such
services to examine THCC impact on blood pressure and A1C.
A better understanding of whether THCC services contribute to improved and
sustained health benefits not only informs program design and delivery but also informs the
larger public health community about correctional-based public health interventions and
their impact. The current study will use secondary data and a quantitative approach to
investigate whether NYC RCS THCC services impact health among people living with
hypertension or diabetes who reincarcerate. Analyses will also be conducted to investigate
whether THCC services affect population groups differently based on characteristics such as
gender, age, or diagnosis.

Methods
The study design, data sources, and sample selection are described below. In
addition, there are descriptions of both the dependent and independent study variables, as
well as the statistical analyses conducted.

Study Design
This study used a retrospective case-control design to explore whether THCC
services impact key clinical markers for patients diagnosed with diabetes and hypertension
who were released from NYC jails to the community from October 1, 2013 through March
31, 2014 and reincarcerated to NYC jails within 1 year after release. Specifically, changes in
A1C blood glucose is examined for patients diagnosed with diabetes and changes in blood

123

pressure is examined for patients diagnosed with hypertension. A1C and blood pressure
values during the index incarceration were also included in analyses to allow examination of
changes in values over time. The index discharge period of October 2103 to March 2014
was selected because it gave THCC staff time to get comfortable with recording service
delivery in the jail-based electronic health system (EHR) which launched for THCC services
in May, 2013 and it allowed for a year of post-index incarceration data to be collected, as
data cleaning and coding began in November 2014.

Data Sources
The primary data source was the electronic healthcare record system called eClinical
Works (eCW) used in the NYC jail-based healthcare system. Individual-level information was
collected during every medical encounter including medical intakes that are generally
conducted within 24 hours of incarceration and every subsequent medical encounter. eCW
data include demographic characteristics, health issues and diagnoses, mental health
issues, medications prescribed, self-reported health history, and self-reported behaviors
related to healthcare access, substance use, and other health-related behaviors. eCW also
pulls key incarceration-related information from the NYC Department of Correction’s (DOC)
Rikers Island Intake System. DOC data include incarceration information including intake
and discharge dates, criminal charges, and their discharge dispositions such as whether
they were released to the community (e.g., paroled, paid bail, served time, released on own
recognizance) or to prison or another jurisdiction. Most jail-based programs, such as THCC,
use eCW to document client participation in program services. For RCS, these data include
details about services provided, individual intake assessment and discharge plan
information, and whether clients are connected to healthcare in the community after
incarceration. See Table 4.1 for a description of specific THCC services that correspond to
eCW templates.
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--- Insert Table 4.1 about here ---

A second source of information was THCC program data from the time prior to May
2013 when RCS began using eCW. These data were in a variety of formats including Excel,
Word, and PDF documents, some of which were uploaded to the eCW system. These data
included information regarding specific services received and whether a client was confirmed
as connected to healthcare in the community after incarceration.

Study Population
There are two study populations for this research. The first study population included
all people diagnosed with diabetes who were released from the NYC jail system to the
community between 10/1/13 and 3/31/14 and the second population included all people
diagnosed with hypertension released to the community during the same timeframe. People
who were not released to the community (e.g., sentenced to prison, transferred to another
jurisdiction) were not included in the study sample.
Diagnoses were based on classifications from the International Classification of
Diseases, Ninth Revision (ICD-9) coding system. RCS sees people who are determined to be
in need of transitional health care services including those referred directly by clinicians via
a “medwatch” list, those who disclose living with HIV at the jail-based medical intake, and
others as requested by jail-based clinical staff. However, there is a high burden of diabetes
and hypertension among patients in the NYC jail system and THCC patient care coordinators
are unable to meet with all of them due to resource constraints. Also, THCC patient care
coordinators usually meet with all clients within 48 hours of jail intake; however, not all
potential clients are seen as they may be at court, a medical appointment offsite, or for
other reasons.
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Data and Study Variables
The study sample was developed by examining diabetic and hypertensive patients’
first jail discharge between 10/1/2013 and 3/31/2014 regardless of whether they were
previously incarcerated. This incarceration is referred to as the “index” incarceration. All
THCC services, demographic, socioeconomic, and health information is based on this
incarceration. The dependent variables included A1C for diabetic patients and blood
pressure for hypertensive patients at their subsequent incarceration. Both A1C and blood
pressure were examined as a dichotomous and a continuous variable. The dichotomous A1C
variable was whether one maintained an A1C below 7 percent since that is the common
treatment goal for people with diabetes. Research has shown that diabetics can reduce their
risk of diabetes-related complications by keeping their A1C levels below that level. 158-160 A1C
was also as a continuous variable with the actual A1C value.
Blood pressure readings were often taken more than once during a clinical visit.
When more than one blood pressure reading was taken, the average systolic and diastolic
blood pressure values were used. Blood pressure values were dichotomized to examine
whether one had high blood pressure (systolic value ≥ 140 mmHg or diastolic value was ≥
90 mmHg, yes/no). The separate systolic and diastolic variables were also examined as
continuous variables.
The A1C and blood pressure values were also taken during the index incarceration
and were added in regression models as control variables. For the index incarceration
measures, the last reported clinical values for that incarceration were used – the ones
closest to the date of jail discharge. Again, averages were calculated and used for blood
pressure values when more than one reading was conducted during a clinic visit.
The independent study variables were in five domains, with the first two domains
related to THCC services. The first domain, THCC Services and Participation, included THCC
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services received during the client’s index incarceration. To determine which variables to
include in this domain, all THCC services were examined in bivariate analyses with the
dependent variables. None were found to be significant at p < 0.10 when examined with
A1C or blood pressure, so instead, receiving the key THCC services of an intake assessment
and discharge plan were combined into one variable for analysis and referred to as “core
services”. The second domain was Connection to Care. Connecting people to healthcare in
the community after incarceration is the primary goal of THCC. Therefore, this measure was
considered separately from the core services to determine any differential impact of being
linked to services. Additional THCC measures, such as participation during prior
incarcerations, were not significant in bivariate analyses with the dependent variables and
so were not included in the regression models in this study.
The remaining three domains included potential confounding variables, mediators,
and/or moderators. The third domain, Demographic Characteristics, included demographic
and socioeconomic characteristics such as gender, race/ethnicity, age at admission,
education, and whether one was homeless. For both blood pressure and A1C study samples,
gender at birth was coded as binary (male/female) and education was a dichotomous
variable of whether one had a high school diploma/GED or more education (yes/no). The
homeless variable was a dichotomous composite variable that was coded “yes” if DOC data
identified a person as homeless and/or if an individual reported that they were homeless
upon jail intake or they anticipated being homeless upon release to mental health staff. This
variable was only included in regression models when it was found to be significant in
bivariate analyses with the dependent variable at p < 0.10. Additional demographic
variables in the A1C sample included Race/Ethnicity, which was divided into three categories
(Black, non-Hispanic; Hispanic; White, non-Hispanic and other races) and age which was a
continuous variable. The study sample for the blood pressure analyses was substantially
larger, which allowed for different operationalization of some demographic variables. For the
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blood pressure study sample, race/ethnicity was divided into four categories (Black, nonHispanic; Hispanic; White, non-Hispanic; other race) and age was categorized into four
groups (< 40 years old, 40 – 49 years old, 50 – 59 years old, and ≥ 60 years old).
To determine variables to include in the fourth domain—Health Factors—all potential
confounding variables were examined in bivariate analyses with the dependent A1C and
blood pressure variables. Measures from this domain were only included in regression
models when they were found to be significant in bivariate analyses at p < 0.10. For A1C
analyses, these variables included whether one had a diagnosed substance use problem
(yes/no), was diagnosed with hypertension (yes/no) and if they exhibited depression
symptoms (coded as “yes” if person answered yes to two or more of the following
questions: 1) Do you have trouble falling or staying asleep? 2) Have you had any changes in
appetite or eating habits? 3) Do you feel hopeless or worthless? 4) Do you have little
interest or pleasure in doing things?, yes/no). Additional variables in the A1C analyses
include whether one had unspecified mental health issues (designated by DOC or CHS as
having mental health issues; yes/no) and whether one was diagnosed with a serious mental
illness such as bipolar disorder or schizophrenia (yes/no). The variables from the Health
Factors domain included in blood pressure analyses included whether one had a healthcare
visit in the prior 6 months (yes/no), was diagnosed with a cocaine use problem (yes/no),
and/or was diagnosed with HIV (yes/no). In addition, the previously-described measures of
whether one had unspecified mental health issues, a serious mental illness, and/or
depression symptoms were also included.
The fifth domain, Incarceration Factors, included variables related to the index and
prior incarcerations. As with the fourth domain, all potential confounding variables related to
incarceration were examined in bivariate analyses with the dependent variables and were
only included when they were found to be significant at p < 0.10 for A1C and p < 0.05 for
blood pressure. Variables to address other jail-based programming during the index
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incarceration were also analyzed. Incarceration variables were not significant in bivariate
analyses with A1C as dichotomous (glycemic control, yes/no) or as a continuous variable, so
no incarceration variables were included in the A1C regression models. Bivariate analyses of
incarceration variables with blood pressure variables found that length of incarceration and
incarceration history were significant. Therefore, the blood pressure models included
variables for whether one was incarcerated less than 14 days during the index incarceration
(yes/no) and whether one had any prior incarcerations (since 2008, yes/no).

Statistical Analysis
Descriptive statistics were conducted to examine all study variables. Initial analyses
included univariate statistics to examine the distribution of responses for all dependent and
independent variables including the mean, standard deviation, and range. Then, bivariate
analyses were conducted to look at the associations (unadjusted) between the dependent
and independent variables using chi-square tests, t-tests, Pearson’s correlations and
ANOVA. Finally, hierarchical regression analyses were performed to examine whether there
is an association between THCC participation and clinical markers for study participants who
reincarcerated to New York City jails within 1 year. Specifically, logistic regression was used
for dichotomous dependent variables of whether or not one had glycemic control among
diabetic patients (A1C < 7%) and whether or not one had high blood pressure among
patients with hypertension ( < 140 mmHg / < 90 mmHg). A1C for diabetic patients and
systolic and diastolic values for hypertensive patients were examined with linear regression
models. The last recorded A1C and blood pressure values from the index incarceration was
added to the beginning of each model as a control variable. Potential covariates measuring
homelessness, health characteristics, and incarceration factors were included in the
multivariate models when they were significant in the bivariate analyses at p < 0.10 for A1C
analyses and p < 0.05 for blood pressure analyses. Covariates were also tested for
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potential interaction with the primary independent variables, THCC services and
participation, and other covariates.

Sample Selection
Of the 1136 people diagnosed with diabetes and released to the community between
October 1, 2013 and March 31, 2014, 12.3% were offered THCC services and 87.7% were
not (Figure 4.1). Of the 140 people offered services, no one declined. Of the 1136, 43.8%
returned to jail within 1 year and 638 did not. Of those returning to jail, 72.1% had A1C
values for both the index and subsequent incarcerations. After excluding people from the
sample who were outliers or who had missing variable values, the final samples for A1C as a
dichotomous variable and as a continuous variable included 329 and 354 individuals,
respectively.
--- Insert Figure 4.1 about here ---

Of the 2499 people diagnosed with hypertension and released to the community
between October 1, 2013 and March 31, 2014, 12% were offered THCC services and 88%
were not (figure 4.2). Of the 301 people offered services, no one declined. Of the 2499
individuals, 44.6% returned to jail within 1 year, while 55.4% did not. Among those
returning to jail, 93.8% had blood pressure values for both index and subsequent
incarcerations. After excluding people from the sample who were outliers or who had
missing variable values, the final samples for blood pressure analyses was 967 for blood
pressure as a dichotomous variable, 958 for the systolic continuous variable, and 959 for
the diastolic continuous variable.

--- Insert Figure 4.2 about here ---
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Results
Findings from univariate, bivariate, and multivariate regression analyses are
described below in two sections. Findings from A1C analyses are presented first, followed by
findings from blood pressure analyses.

Glycemic Control and A1C
This section presents findings for the sample of diabetic patients who reincarcerated
and includes descriptive statistics and multivariate statistics. Descriptive statistics includes
univariate statistics to examine the study distribution for each variable and bivariate
statistics to examine the association (unadjusted) of THCC and other variables on A1C.
Multivariate statistics include logistic regression models predicting whether one has
controlled blood glucose at the subsequent incarceration and ordinary-least squared linear
regression models predicting A1C value at the subsequent incarceration.

Univariate Analyses
Univariate statistics of the sample of diabetic patients (n=354) showed that the
study sample was about 87% male and 13% female (Table 4.2). The average age was 46.9
years (range 16-74) and 65.5% were Black, non-Hispanic, 27.4% were Hispanic, and 7.1%
were White, non-Hispanic or of another race. About 54% had a high school degree, GED or
greater education, 74.9% had a diagnosed substance use problem, and 53.4% were also
diagnosed with hypertension. Nearly 40% had mental health issues (unspecified), 20.4%
had depressive symptoms, and 6.8% had a serious mental illness. Variables measuring
THCC engagement showed that 13.1% received core THCC services including an intake
assessment and discharge plan and 4.9% were connected to care in the community after
the index incarceration. In total, 58.2% had glycemic control (A1C < 7%) at the index
incarceration with an average A1C value of 7.6% (range 4.9% to 15.5%). Participants had
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similar values at the subsequent incarceration, as 58.6% had glycemic control and the
average A1C value of was 7.6% (range 4.8% to 16.1%).

--- Insert Table 4.2 about here ---

Bivariate Analyses
Bivariate analyses of the dichotomous variable, of whether one had glycemic control,
showed no differences in glycemic control between THCC clients and those who were not
THCC clients or based on whether one was confirmed as connected to healthcare in the
community after incarceration by RCS staff (Table 4.3). There were no differences in
glycemic control at the subsequent incarceration with regard to gender, race, or age,
however there was a significantly lower proportion of people with high school diploma, GED,
or greater education that achieved glycemic control compared to those who did not (47.7%
vs 64.0%, p < 0.01). There was a significantly higher proportion of people with a diagnosed
substance use problem who achieved glycemic control compared to those who did not
(80.3% vs 64.7%, p < 0.01), there was similarly a higher proportion of those with
depressive symptoms or a diagnosed serious mental illness who achieved glycemic control
(23.8% vs. 15.4% and 8.3% vs. 3.7% respectively, p < 0.10). Among people diagnosed
with hypertension, a greater proportion did not have glycemic control compared to those
who did (61.0% vs. 48.2%, p< 0.05). The strongest association with glycemic control at the
subsequent incarceration was whether someone had glycemic control at the index
incarceration. Ninety-one percent of people who had glycemic control at the index
incarceration also had glycemic control at the subsequent incarceration, compared to 11.8%
who did not have glycemic control (p < 0.001).

--- Insert Table 4.3 about here ---
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Bivariate analyses of the A1C continuous variable showed similar results (Table 4.4).
There were no differences in mean A1C values between those who were THCC clients and
those who were not or among those confirmed as connected to healthcare after
incarceration. There were also no differences in glycemic control at the subsequent
incarceration by gender, age, or race. t-test analyses showed that people who finished high
school, had a GED or greater education had a significantly higher mean A1C value compared
to those who did not (7.9% vs 7.2%, p < 0.01) and those with a diagnosed substance use
problem had a lower mean A1C value compared to those without a diagnosed substance use
problem (7.4% vs. 8.3%, p < 0.001). People with diagnosed hypertension had a higher
mean A1C value (7.8% vs. 7.4%, p < 0.1) and those with unspecified mental health issues
had lower mean A1C values (7.2% vs. 7.8%, p < 0.05). Pearson’s correlation analyses
showed that the average A1C at the index incarceration was significantly highly and
positively correlated with A1C at the subsequent incarceration (r = 0.76, p < 0.001).

--- Insert Table 4.5 about here ---

Multivariate Analyses
Hierarchical logistic regression analyses were conducted to examine the dichotomous
glycemic control variable with the independent variables (Table 4.6). Glycemic control
status from the index incarceration was added in each model to control for prior A1C values.
Regression analyses showed that receiving core THCC services and being connected to
healthcare in the community after incarceration after receiving THCC services did not
predict glycemic control at the subsequent incarceration, even after adding in variables to
control of demographic and health characteristics. In the final model, Model 4, education
status is the only predictor of subsequent glycemic control, apart from glycemic control at
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index incarceration. Specifically, compared to people who did not complete high school,
people who completed high school, have a GED, or greater education are more likely to
have glycemic control by a factor of 2.17 (p < 0.05). Not surprising, glycemic control at the
index incarceration was strongly associated with glycemic control at the subsequent
incarceration, although with a very low odds ratio of 0.01 (p < 0.001).

--- Insert Table 4.6 about here --OLS linear regression of the continuous A1C values on the independent variables
showed similar results (Table 4.7). THCC services and participation and having a confirmed
connection to healthcare after incarceration were not associated with mean A1C during the
subsequent incarceration. Similarly, all covariates that were significant at p < 0.10 in
bivariate analyses were added to the models, but the only characteristics that proved to be
significant predictors of A1C at the subsequent incarceration, apart from A1C during the
index incarceration, were diagnosed hypertension and age. Controlling for all other variables
in the model, patients with hypertension had significantly greater A1C than those without
hypertension by a factor of 0.48 (p < 0.01) and for every unit increase in age, percent A1C
decreases by 0.02 (p < 0.05). Again, A1C at the index incarceration was strongly predictive
of A1C at the subsequent incarceration by a factor of 0.77 (p < 0.01)

--- Insert Table 4.7 about here ---

Blood Pressure
This section presents findings for the sample of patients diagnosed with hypertension
who reincarcerated and includes descriptive statistics and multivariate statistics. Descriptive
statistics includes univariate statistics to examine the study distribution for each variable
and bivariate statistics to examine the association (unadjusted) of THCC and other variables
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on blood pressure. Multivariate statistics include logistic regression models predicting
whether one has high blood pressure at the subsequent incarceration and ordinary-least
squared linear regression models predicting systolic and diastolic values at the subsequent
incarceration.

Univariate Analyses
Univariate statistics of the sample of patients with hypertension (n=967) showed
that the study sample was about 87% male and 13% female (Table 4.8). Twenty-one
percent of people were younger than 40 years old, 35% were age 40 to 49, and 45% were
age 50 or older. Sixty-eight percent were Black, non-Hispanic, 22% were Hispanic, 8%
were White, non-Hispanic, and 2% were people of another race. About 54% had a high
school degree, GED or greater education and 26% were homeless. Eighty-two percent of
patients reported visiting a healthcare provider in the prior 6 months, 40% were diagnosed
with a cocaine use problem, and 10% were comorbid with HIV. With regard to mental
health, 17% had depression symptoms, 33% were designated as having unspecified mental
health issues, and 4% were diagnosed with a serious mental illness. Variables measuring
THCC engagement showed that 11% received core THCC services including an intake
assessment and discharge plan and 4% were connected to care in the community after the
index incarceration. In total, 18.3% had high blood pressure at the index incarceration with
an average systolic value of 125.6 mmHg (range 79.0 to 182.0 mmHg) and an average
diastolic value of 78.7 mmHg (range 53.0 to 116.7 mmHg). Participants had higher blood
pressure values at the subsequent incarceration as 37.7% had high blood pressure with an
average systolic value of 133.2 mmHg (range 90.0 to 200) and an average diastolic value of
82.2 (range 48.0 to 127.0).

--- Insert Table 4.8 about here ---
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Bivariate Analyses
Bivariate analyses of the dichotomous variable, of whether one had high blood
pressure, showed no significant differences in blood pressure between THCC clients and
those who were not THCC clients or based on whether one was confirmed as connected to
healthcare in the community after incarceration (Table 4.9). There were also no differences
in blood pressure at the subsequent incarceration with regard to gender or education. With
regard to race/ethnicity, there was a significantly higher proportion of Black, non-Hispanic
individuals who had high blood pressure compared to those who did not (72.6% vs. 64.6%,
p < 0.05) and a higher proportion of Hispanics and White, non-Hispanics with normal blood
pressure compared to those with high blood pressure (23.6% vs. 20.5% and 9.5% vs 5.2%
respectively (p < 0.05)). Also, blood pressure was significantly associated with age, as
people age 50 and over had high blood pressure at a greater proportion than did younger
people. For example, among those with high blood pressure, 50.7% were aged 50 and over
and 49.3% were under age 50. However, among those with normal blood pressure, only
40.8% were age 50 or older and 59.2% were under age 50 (p < 0.01). With regard to
housing stability, there was a greater proportion of people who were homeless with normal
blood pressure (27.7%) compared to those with high blood pressure (21.9%, p < 0.05).
There was a significantly lower proportion of people with a diagnosed cocaine use
problem who high blood pressure compared to those who did not (33.4% vs 43.7%, p <
0.01) and there was a lower proportion of people with depression symptoms and mental
health issues who had high blood pressure compared to those who did not (12.6% vs.
20.3%, p < 0.01 and 24.4% vs. 38.2%, p < 0.001 respectively). Not surprisingly, a
significantly greater proportion of people with high blood pressure at the subsequent
incarceration also had high blood pressure at the index incarceration (28.2%), compared to
those who did not (12.3%, p < 0.001). Finally, those with a history of incarceration had
higher blood pressure than those without a history of incarceration. While there were no
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differences in blood pressure among those who were incarcerated in the prior year, those
who had ever been incarcerated since 2008 had a higher proportion of those with high blood
pressure. Among those with high blood pressure, 89.3% had a prior incarceration since
2008, while among those with normal blood pressure, 84.1% had a prior incarceration (p <
0.05).
--- Insert Table 4.9 about here ---

Bivariate analyses of the continuous variables, systolic and diastolic blood pressure,
showed similar results (Table 4.10). There were no differences in mean systolic or diastolic
values between those who received core THCC services and those who did not and there
were no differences in systolic blood pressure based on whether one was confirmed as
connected to healthcare in the community. However, those confirmed as connected to care
had a significantly lower mean diastolic blood pressure value (78.5 mmHg) compared to
those who were not (82.3 mmHg, p < 0.05). Similar to the analyses of the dichotomous
blood pressure value, there were no differences in subsequent blood pressure based on
gender or education, however there were differences based on housing status, health and
incarceration factors, and race/ethnicity. Compared to people who were not homeless, those
who were homeless also had lower mean systolic (130.7 vs. 134.0 mmHg, p < 0.05) and
diastolic (80.3 vs. 82.8 mmHg, p < 0.01) values.
One-way ANOVA analyses examining race/ethnicity by systolic and diastolic blood
pressure values showed that there were statistically significant differences between groups
for both systolic (F(3,954) = 4.585, p = 0.003) and diastolic (F(3,955) = 3.811, p = 0.010)
blood pressure values (Table 4.11). Tukey post hoc tests revealed that compared to White,
non-Hispanics, Black, non-Hispanics had statistically significantly higher systolic (6.35 ±
2.19 mmHg) and diastolic (3.61 ± 1.35 mmHg) blood pressure values. ANOVA analyses
examining age also showed that there were statistically significant differences between
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groups for both systolic (F(3,954) = 8.080, p = 0.000) and diastolic (F(3,955) = 4.048, p =
0.007) blood pressure values. In general, older people had higher systolic blood pressure
than younger people. For instance, people age 60 and older had significantly higher systolic
blood pressure than people in their 40s (5.90 ± 2.31 mmHg) and those under 40 (8.42 ±
2.45 mmHg) and people in their 50s had significantly higher systolic blood pressure than
people in their 40s (4.16 ± 1.37 mmHg) or under 40 (6.68 ± 1.60 mmHg). Diastolic values
were also incrementally higher among older cohorts, but were lower for those age 60 and
older. Compared to people under 40, those in their 40s (2.76 ± 1.00 mmHg) and those in
their 50s (3.21 ± 0.99 mmHg) had significantly higher values, but this was not true for
those 60 and over.
Bivariate analyses examining health factors with blood pressure showed that those
with a diagnosed cocaine use problem had lower mean systolic (131.4 vs. 134.3 mmHg, p <
0.05) and diastolic (81.2 vs. 82.8 mmHg, p < 0.05) values and that those with depressive
symptoms, mental health issues, and a serious mental illness also had lower blood pressure
(Table 4.10). Specifically, compared to people without symptoms of depression, people with
depression symptoms had lower systolic values (129.2 vs. 134.9 mmHg, p < 0.001) and
diastolic (80.0 vs. 82.7 mmHg, p < 0.01) values, people with unspecified mental health
issues had lower systolic (129.7 vs. 134.9, p < 0.001) and diastolic (80.01 vs. 83.2 mmHg,
p < 0.001) values, and people with a diagnosed serious mental illness had lower systolic
(124.7 vs. 133.5 mmHg, p < 0.01) and diastolic (77.4 vs. 82.3 mmHg, p < 0.01) values.
Also, additional health factors were significant in bivariate analyses with the continuous
variables. People diagnosed as HIV-positive had significantly lower mean diastolic values
(80.00 vs. 82.4 mmHg, p < 0.05) and those who had visited a healthcare provider in the
prior 6 months had lower mean systolic values (132.6 vs. 135.9 mmHg, p < 0.05). With
regard to incarceration factors, having a history of incarceration was only significant in
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analyses with diastolic blood pressure as those with a history of incarceration since 2008
had higher mean diastolic values (82.6 vs. 79.9 mmHg, p < 0.01).

--- Insert Table 4.10 about here ----- Insert Table 4.11 about here ---

Pearson’s correlation analyses showed that systolic blood pressure at the index
incarceration was significantly and positively correlated with systolic blood pressure at the
subsequent incarceration, but that it was only moderately correlated (r = 0.40, p < 0.001,
Table 4.12). Similarly, diastolic blood pressure at the index incarceration was significantly
and positively correlated with diastolic blood pressure at the subsequent incarceration, but
only also moderately (r = 0.40, p < 0.001, Table 4.13).

--- Insert Table 4.12 about here ----- Insert Table 4.13 about here ---

Multivariate Analyses
Hierarchical logistic regression was conducted to examine THCC’s effects on blood
pressure during the subsequent incarceration within 1 year using the dichotomous high
blood pressure variables with the independent variables (Table 4.14). The blood pressure
status variable from the index incarceration was added in each model to control for prior
blood pressure. In all models, THCC services and confirmation of connection to care in the
community after incarceration were not predictive of subsequent blood pressure change.
With the addition of demographic characteristics in Model 3, age and race are found to be
significant predictors of subsequent blood pressure and these relationships were maintained
in Model 4 with the addition of health factors, and in Model 5, with the addition of
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incarceration factors. Model 5, the final model, shows that people aged 50 to 59 had
decreased odds of high blood pressure (OR = 0.6, p < 0.05) and white, non-Hispanics had
increased odds of high blood pressure (OR = 1.84, p < 0.05). In addition, people with a
diagnosed cocaine use problem were more likely to have a high blood pressure by a factor
of 1.40 (p < 0.05), people with unspecified mental health issues were more likely to have
high blood pressure by a factor of 1.58 (p < 0.05) and people with a prior incarceration
since 2008 were less likely to have high blood pressure at the subsequent incarceration by a
factor of 0.62 (p < 0.05). Not surprisingly, the strongest predictor of whether someone had
high blood pressure in the subsequent incarceration was the last recorded blood pressure in
the index incarceration. Those with high blood pressure during the index incarceration were
less likely to have high blood pressure in the subsequent incarceration by a factor of 0.38 (p
< 0.001).
--- Insert Table 4.14 about here ---

OLS linear regression analyses of systolic blood pressure values on the independent
variables showed that receiving THCC services was predictive of systolic blood pressure in
Models 1-4, as those who received core services were more likely to have high blood
pressure at the subsequent incarceration (Table 4.15). This relationship persisted after
adding in demographic and health characteristics, but not incarceration factors. Similarly,
whether one was confirmed as connected to care in the community after incarceration was
also not predictive of subsequent systolic blood pressure. Factors associated with having
high systolic blood pressure at the subsequent incarceration in the final model included
race, age, and having a serious mental illness. In particular, people who were white, nonHispanic had significantly lower systolic values at the subsequent incarceration compared to
Black, non-Hispanics (coef = -5.12, p < 0.05), and compared to people under age 40,
people age 40 to 49 had higher systolic values (coef = 3.06, p < 0.05), people 50 to 59 had
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higher values (coef = 5.39, p < 0.001), and people 60 and older had higher values (coef =
7.34, p < 0.01). Also, people with serious mental illness had significantly lower systolic
values (coef = -7.04, p < 0.05). Again, one of the strongest predictors of subsequent
systolic values was prior systolic values; for every unit increase in systolic blood pressure at
index incarceration, the systolic value at the subsequent incarceration increased by a factor
of 0.48 (p < 0.001).
--- Insert Table 4.15 about here ---

OLS linear regression analyses of diastolic blood pressure values on the independent
variables showed similar results to the linear regressions of systolic blood pressure.
However, after controlling for diastolic blood pressure during the index incarceration and all
other potential confounding variables, receiving THCC core services was predictive of higher
diastolic blood pressure by a factor of 3.38 (p < 0.05) as shown in Model 5. Being white,
non-Hispanic was associated with lower diastolic blood pressure (coef = -2.75, p < 0.05),
being age 40 to 49 and 50 to 50 were associated with higher blood pressure compared to
those below age 40 (coef = 2.31 and 2.20 respectively, p < 0.05), and having a serious
mental illness was associated with decreased diastolic blood pressure (coef = -4.30, p <
0.05). In addition, being diagnosed with HIV was associated with decreased diastolic
pressure (-3.23, p < 0.05). Again, the strongest predictor of subsequent blood pressure was
prior blood pressure; for every unit increase in diastolic blood pressure at index
incarceration, the diastolic value at the subsequent incarceration increased by a factor of
0.44 (p < 0.001).

Discussion
The goal of this study was to investigate the role that THCC services played in clinical
indicators of diabetes and hypertension among people diagnosed with these conditions who
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are released and return to New York City jails. Findings showed that receiving core THCC
services including an intake assessment and discharge plan was not associated with
improved glycemic control, A1C value, hypertension status, or systolic blood pressure, but
that it was associated with diastolic blood pressure. Specifically, on average diastolic blood
pressure was 3.38 points higher among THCC clients than among those who were not THCC
clients at the subsequent incarceration (p < 0.05). The higher subsequent diastolic blood
pressure among THCC participants could be a statistical artifact, since it was the only clinical
outcome with statistical significance, or it could be a true finding showing that THCC clients
return to jail with higher diastolic blood pressure than when they left jail previously. If this
is the case, this finding supports the hypothesis that RCS serves some of the sickest people
in the New York City jail system. Clinicians in the NYC jail system usually flag their sicker
patients for extra assistance and RCS often reaches out to these patients to see if they are
interested in THCC services. People who are less sick may not be flagged for extra services.
If this is the case, then it shows that the THCC program is reaching its intended audience,
which include the sickest patients in NYC jails.
Logistic regression showed that having a high school diploma, GED, or greater
education was associated with greater glycemic control by a factor of 2.17 and linear
regression of A1C showed that being diagnosed with hypertension was associated with less
glycemic control by a factor of 0.48. With regard to blood pressure, race/ethnicity and race
were found to be predictive of blood pressure in both logistic and linear regressions. White,
non-Hispanics were more likely to have high blood pressure at the subsequent incarceration
by a factor of 1.84, but their individual systolic and diastolic values were significantly lower
than Black, non-Hispanics at the subsequent incarceration. Being older was also predicted
having higher blood pressure.
Not surprising, prior A1C and blood pressure values were the strongest predictors of
subsequent values in all models. Therefore, it is likely that the participants with particularly
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favorable or unfavorable values share some other unknown, unobserved, or unmeasured
characteristics that contributed to their clinical values. For instance, as research suggests,
lifestyle and behavioral characteristics such as diet, smoking, weight control and
exercise/physical activity are recommended for, and associated with improved outcomes
among people with diabetes156, 158, 162, 163 and hypertension.155, 161, 164 However, these factors
were not included in the current study since they were not part of the jail-based medical
records. There are likely other factors at the individual, community, or societal level that are
associated with A1C and blood pressure that were not included in the study.
There are several limitations to this study. First, subsequent clinical values for A1C
and blood pressure were not included if they were taken in community clinics and data were
not available for people who did not reincarcerate within 1 year. Not having access to
community-based clinical data is a major limitation to this study since not all people passing
through the NYC jail system reincarcerate. For example, over half of the people in this study
who were diagnosed as diabetic (56.2%) or with hypertension (55.4%) did not reincarcerate
and so were not included in the study sample. It is quite likely that people who did not
reincarcerate are different in certain ways from those that did, and that THCC had a
different impact on this group which would not show up in the current analyses. Ideally, a
study should include all participants at a subsequent point in time, however this was not
possible given the electronic medical record dataset.
Second, the length of time between the clinical values taken during the index
incarceration and those taken during the subsequent incarceration were not uniform. While
all diabetic participants used in the final regression analyses had A1C values taken during
the index and subsequent incarcerations, the time spans between the labs ranged from 8 to
392 days (mean=165.5, median 148.0, standard deviation=97.7). For persons with
hypertension, the number of days between when index and subsequent blood pressure was
taken ranged between 1 and 391 days (mean=128.6, median=105.0, standard
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deviation=99.6). Ideally, a study examining A1C and blood pressure values should have the
same amount of time between measures for all participants. A future study may want to try
to control for the length of time between the two lab values to since they were not uniform.
In addition, blood pressure measurement was likely not consistent and uniform
across patients and jail facilities. It is the clinician’s discretion how they take a patient’s
blood pressure and this varied by patient. Some patients had only one blood pressure
reading taken while others had multiple readings. Some clinicians entered multiple values
without comments while others included comments such as whether the reading was taken
from the right arm, left arm, while patient was sitting, or was lying down. Also, patients
were taken from all 12 NYC jail facilities and it could be the blood pressure monitors do not
measure exactly the same from facility to facility.
Another limitation to this study is that it only examined two timepoints. In
particular, I examined the last clinical values of one incarceration and the clinical lab values
of the subsequent incarceration. To get a better view of THCC impacts on biological
measures such as A1C or blood pressure, additional timepoints are needed to see, for
example, if people improve over time with additional THCC interaction.
It should be noted that physical people’s health often improves during incarceration
especially in the short-term and among more vulnerable populations,165-167 but that after
they return to the community, they are confronted with the challenges of daily living which
impacts their health status. Such issues may include substance use, mental health issues,
homelessness or lack of stable housing, lack of childcare, and poverty. Improved health
during incarceration was demonstrated among people in this sample. For example, about
81% of the sample (n=291) had only one A1C lab taken during the index incarceration and
19% had more than one lab (n=68). For the 68 people with multiple A1C labs, mean A1C
decreased significantly from 8.0% to 7.4% during the length of their incarceration (t =
2.096, p < 0.05). Among patients with hypertension, 19% only had one clinic visit that
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included blood pressure reading(s) (n=196) and 81% had multiple clinic visits with blood
pressure readings (range 2 to 218, n= 847). For the 847 people that had multiple clinic
visits, their average systolic blood pressure values decreased significantly from 135.0 to
123.6 mmHg (t = 17.665, p < 0.001) and average diastolic value decreased significantly
from 83.4 to 77.8 mmHg (t = 13.876, p < 0.001). To account for these changes and the
potential benefits of incarceration on health, future research should look at trends over
time, taking into account when one is or isn’t incarcerated or perform regression analyses
using the first lab values from the index incarceration, rather than the last values. Perhaps
using the first lab value is a more accurate measure of how patient with diabetes or
hypertension adheres to lifestyle and medication prescriptions when in the community,
given all of the other pressures and challenges of life.
An additional limitation is that this is a strictly quantitative study. So, although the
study can shed light on whether THCC services are associated with changes in patient
clinical markers, we cannot know how transitional healthcare and discharge planning are
truly being used by people and how or why these services influence their health-seeking
behaviors. To go deeper into the issue of understanding why or how such services work or
don’t work and to explore nuances related to transitional care with incarcerated populations,
qualitative methods would be more appropriate. For example, it would be beneficial to
understand why some criminal justice-involved individuals maintain favorable A1C and
blood pressure values, while others do not, given other factors being equal.
Most of the data for this study was taken from the eClinical Works (eCW), the
electronic medical record used in the New York City jails. RCS staff only started using eCW
to document THCC program activities and services in May 2013 and the uptake was fairly
slow. As is often the case with adoption of new processes and technologies, there was some
initial confusion about the definitions of services, when to use different service templates,
and when to document services. Therefore, although the time period for the index
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incarceration included any person who was discharged between October 1, 2013 and March
31, 2014, it is likely that the services reported and included in this study are an
underestimate of the actual services provided.
Ultimately, the THCC program was designed and continues to be a linkage to care
program. It was not established to address longer retention in care or longer-term health
outcomes. Ideally, community-based clinics and doctors themselves are attempting to
address retention in care among their patients and are making efforts to retain this
vulnerable population. It may be unrealistic to expect that a program designed to link
people to healthcare after incarceration would have greater impact on a person transitioning
to the community than do the challenges of meeting priority needs and daily living.
However, it is important to continue investigating and focusing efforts to reach this
population, as people with chronic health conditions who are justice-involved continue to
fare far worse than people who are not incarcerated.
Although THCC was not found to have a substantial impact on biological markers of
clients’ health, it does not mean that the THCC program is not valuable to its clients or to
larger society. The lack of data supporting changes in health could be due to the fact that
RCS is serving its intended audience – the most vulnerable and medically fragile justiceinvolved persons. Also, although study findings do not show positive changes in clients as a
result of THCC intervention, it is unknown how these clients would fare with the absence of
THCC or a similar intervention. We can’t know what would happen to these vulnerable
individuals if such a linkage to care program didn’t exist.
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Tables
Table 4-1 Descriptions of Transitional Health Care Coordination (THCC) Services
Discharge Planning
Services1

Description

Intake Assessment

Patient care coordinator (PCC) interviews client and discusses potential
barriers and supports for the client as he/she transitions back to the
community after incarceration. Topic areas include primary care in the
community, housing stability, substance abuse and treatment, health
insurance, public entitlements/benefits, court advocacy, transportation,
and health home enrollment.

Discharge Plan

The discharge plan is an outline of referrals made for the client and may
include appointment dates, addresses, and key contacts. Referrals cover
the topic areas mentioned above with a focus on referrals for health care,
to consortium partner,2 and to a health home.

Primary Care Scheduling

The PCC schedules an appointment for primary care for the client for after
incarceration, documenting the provider name, address, and contact
information, as well as the appointment date and time.

Referral to Partner

PCC refers client to Consortium partner to address needs beyond health
care. While Consortium partners will help client get to health care
appointments, they also provide community case management for after
incarceration and assist clients in areas such as substance abuse
treatment, housing, clothing, and food security.

Case Conference

PCC facilitates a jail-based meeting with the Consortium partner and the
client so that the client can meet Consortium staff prior to release from jail
and to have a familiar face to connect with after incarceration. The
Consortium partner meets with the client and conducts their own intake to
assess client needs and to begin a plan to work with the client after
incarceration.

Coordination with Health
Care or Service Provider

PCC contacts community health or social services provider to coordinate
care for the client. Coordination services are usually indirect services
conducted on behalf of the client when the client is not present.

Assistance with Benefits /
Entitlements

PCC assists client with applying for and securing entitlements and benefits
including HIV/AIDS Services Administration (HASA), AIDS Drug
Assistance Programs (ADAP), Medicaid, Medicare, Supplemental
Nutrition Assistance Program (Food Stamps/SNAP), and Supplemental
Security Income (SSI).

Court Advocacy

PCC assist client in advocating for alternatives to incarceration, diversion
programs, compassionate release, and reduced sentencing. PCC
completes eCW template outlining client eligibility for court advocacy, the
court advocacy agency in the community, and actions completed on
client’s behalf.

Housing

PCC assists client with determining eligibility for programs such as HASA,
residential substance abuse treatment, transitional housing, supportive
housing, and skilled nursing centers. PCC also assists with eviction
prevention as needed.
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Discharge Planning
Services1

Description

Transportation

PCC arranges for and refers client for transportation services, usually to
transport client from the jail to the community or to transport client to a
health or social services appointment.

Assistance with Health Care

PCC assists client with other health care or social support needs not
covered in other categories.

Indirect Services

PCC performs other work on behalf of client while client is not present.

Confirmation of Connection
to Healthcare after
Incarceration

PCC or home visit team3 receives documentation from a clinic or medical
office that client went to his/her health care appointment after
incarceration.

1. In addition to discharge planning, RCS conducts peer education programs for adolescents and
adults, does visitor outreach and education at the Riker Island Visitor Center, conducts HIV tests
to people who initially refused testing upon entry in to jail, and coordinates the Rikers Island
nursery and maternity education groups.
2. Rikers Island Transitional Care Consortium includes organizations that work with people as they
transition from the jail to the community. In addition to Health + Hospitals/RCS and the
Department of Correction, organizations include community-based agencies that work with the
formerly incarcerated to assist them with health care, social services, and other needs.
3. The home visit team is comprised of community-based THCC staff who confirm connection to
care and follow up with clients who have not been linked to care within 30 days of release or who
need assistance connecting to care, often offering transportation, appointment scheduling, and
accompaniment for up to 90 days.
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Figure 4-1 Study Population for A1C Analyses of Patients with Diagnosed Diabetes
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Figure 4-2 Study Population for Blood Pressure Analyses of Patients with Diagnosed
Hypertension
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Table 4-2 Univariate Analyses of Dependent and Independent Variables with Means, Standard Deviations, Ranges and Variable
Descriptions (n=354)
Variable

Measurement

Mean

SD

Range

Glycemic Control at Subsequent
Incarceration1

0.586

0.49

0–1

Clinical lab result value from glycated hemoglobin (A1C) lab test at
subsequent incarceration. Glycemic control is A1C ≤ 7.0%; (y/n)

A1C (percent glycated hemoglobin)
at Subsequent Incarceration2

7.600

2.34

4.80 –
16.10

Clinical lab value from glycated hemoglobin (A1C) lab test at
subsequent incarceration; average level of blood glucose over past
2-3 months (percent)

0.127

0.33

0–1

Received a THCC intake assessment and discharge plan; (y/n)

0.045

0.21

0–1

Confirmed connection to healthcare after incarceration; (y/n)

0.867

0.34

0–1

Self-reported or assigned by DOC. Male or female

Black, non-Hispanic

0.655

0.48

0–1

Self-reported or assigned by DOC (y/n)

Hispanic

0.274

0.45

0–1

Self-reported or assigned by DOC (y/n)

White, non-Hispanic & Other

0.071

0.26

0–1

Self-reported or assigned by DOC, includes White (y/n)

Age

46.915

9.78

16 – 74

≥ High School Graduate / GED

0.542

0.50

0–1

Self-reported (y/n)

Glycemic Control at Index
Incarceration

0.582

0.49

0–1

Last clinical lab result value from glycated hemoglobin (A1C) lab test
during index incarceration. Glycemic control is when A1C ≤ 7.0%;
(y/n)

A1C (percent glycated hemoglobin)
at Index Incarceration

7.573

2.27

4.9 – 15.5

Last clinical lab value from glycated hemoglobin (A1C) lab test during
index incarceration

Dependent Variables

THCC Services / Participation
Received Core Services
Connection to Care
Confirmed Connection to Healthcare
Demographic Characteristics
Male
Race/Ethnicity

Self-reported. Age at admission, in years

Health Factors
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Variable

Mean

SD

Range

Measurement

Diagnosed Substance Use Problem

0.749

0.43

0–1

Depression Symptoms (n=329)

0.204

0.40

0–1

Mental Health Issues, unspecified1

0.387

0.49

0–1

Designated by DOC or CHS as having mental health issues; (y/n)

Serious Mental Illness

0.068

0.25

0–1

Clinician diagnosed mental illness (e.g., bipolar disorder,
schizophrenia); (y/n)

Diagnosed with Hypertension

0.534

0.50

0–1

Clinical diagnosed hypertension; (y/n)

Clinician diagnosed substance use problem (e.g., opioid, cocaine,
alcohol); (y/n)
Self-reported. Answering "yes" to two of the following questions: Do
you have trouble falling or staying asleep? Have you had any
changes in appetite or eating habits? Do you feel hopeless or
worthless? Do you have little interest or pleasure in doing things?;
(y/n)

1. Used in models for dichotomous outcome: glycemic control (A1C ≤ 7%).
2. Used in models for continuous outcome: A1C value.
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Table 4-3 Bivariate Analyses of Glycemic Control (Controlled vs. Uncontrolled) with THCC Participation and Other Characteristics
among Patients with Diabetes at Subsequent Incarceration, within 1 year (n=329).
Glycemic Control (A1C < 7.0%)
Total

No

Yes

X2

p-value

N

%

N

%

N

%

Total
THCC Services / Participation

329

100.0

136

41.3

193

58.7

Received Core Services
Connection to Care

43

13.1

18

13.2

25

13.0

Confirmed Connection to Healthcare
Demographic Characteristics

16

4.9

7

5.1

9

4.7

Male

284

86.3

120

88.2

164

85.0

Black, non-Hispanic

215

65.3

85

62.5

130

67.4

Hispanic

90

27.4

41

30.1

49

25.4

White, non-Hispanic & Other

24

7.3

10

7.4

14

7.3

≥ High School Graduate / GED
Health Factors

179

54.4

87

64.0

92

47.7

8.55

0.0035

Glycemic Control at Index Incarceration

191

58.1

16

11.8

175

90.7

204.0

< 0.0001

Diagnosed Substance Use Problem

243

73.9

88

64.7

155

80.3

10.06

0.0015

Depression Symptoms

67

20.4

21

15.4

46

23.8

3.47

0.0627

Serious Mental Illness

21

6.4

5

3.7

16

8.3

2.84

0.0918

Diagnosed Hypertension

176

53.5

83

61.0

93

48.2

5.29

0.0220

Mean

SD

Mean

SD

Mean

SD

t

p

47.13

9.75

47.21

9.81

47.08

9.73

Race/Ethnicity

Age (range 16 – 74)
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Table 4-4 Bivariate Comparisons of THCC Participation, Demographic, Health, and Incarceration
Factors with Mean A1C Value at Subsequent Incarceration within 1 Year (n= 354).
Mean A1C
Value (n)

t

p-value

-2.76

0.0061

3.42

0.0007

2.32

0.0209

-1.71

0.0877

THCC Services / Participation
Received Core Services
No

7.59

(309)

Yes

7.64

(45)

7.61

(338)

7.41

(16)

Female

7.33

(47)

Male

7.64

(307)

No

7.66

(122)

Yes

7.57

(232)

No

7.58

(257)

Yes

7.64

(97)

No

7.59

(329)

Yes

7.75

(25)

No

7.23

(162)

Yes
Health Factors

7.91

(192)

No

8.32

(89)

Yes

7.36

(265)

No

7.83

(217)

Yes

7.24

(137)

No

7.37

(165)

Yes

7.80

(189)

Connection to Care
Confirmed Connection to Healthcare
No
Yes
Demographic Characteristics
Sex at Birth

Race / Ethnicity
Black, non-Hispanic

Hispanic

White, non-Hispanic & Other

≥ High School Graduate / GED

Diagnosed Substance Use Problem

Mental Health Issues (unspecified)

Has Hypertension
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Table 4-5 Pearson’s Correlations between Dependent and Independent Variables (n=354).
Variable

(1)

(2)

(3)

(1) A1C at Subsequent Incarceration

1.00

–

–

(2) A1C at Index (Prior) Incarceration

0.76***

1.00

–

-0.07

-0.03

1.00

(3) Age at Admission
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Table 4-6 Logistic Regression Odds Ratios, Confidence Intervals, and p-values Predicting Patient Change in Glycemic Control (A1C ≤
7%) at Subsequent Incarceration within 1 Year (n=329).
Model 1
OR
Glycemic Control at Index Incarceration

95% CI

Model 2
OR

95% CI

Model 3
OR

95% CI

Model 4
OR

95% CI

0.01*** (0.01, 0.03)

0.01*** (0.01, 0.03)

0.01*** (0.01, 0.03)

0.01*** (0.01--0.03)

0.86

0.55

(0.16, 4.94)

0.64

(0.18, 2.27)

0.64

(0.18, 2.32)

3.33

(0.46, 29.94)

2.72

(0.40, 18.68)

2.73

(0.38, 19.54)

Male

0.65

(0.22, 1.93)

0.64

(0.22, 1.91)

Age

1.01

(0.97, 1.04)

1.00

(0.96, 1.04)

Hispanic

1.88

(0.82, 4.31)

1.94

(0.83, 4.53)

White, non-Hispanic & Other

1.17

(0.28, 4.96)

1.19

(0.28, 5.13)

2.22*

(1.05, 4.71)

2.17*

(1.01, 4.66)

Diagnosed Substance Use Problem

0.78

(0.33, 1.85)

Depressive Symptoms

0.81

(0.31, 2.08)

Serious Mental Illness

0.67

(0.11, 4.11)

Diagnosed Hypertension

1.25

(0.56, 2.82)

THCC Services / Participation
Received Core Services

(0.30, 2.46)

Connection to Care
Confirmed Connection to Healthcare
Demographic Characteristics

Race/Ethnicity (ref=Black, non-Hispanic)

≥ High School Graduate / GED
Health Factors

*p < 0.05, **p < 0.01, ***p < 0.001
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Table 4-7 OLS Linear Regression Models Predicting A1C at Subsequent Incarceration within 1 Year (n=354).
Model 1
Coef
A1C at Index Incarceration

95% CI

Model 2
Coef

95% CI

Model 3
Coef

95% CI

Model 4
Coef

95% CI

0.79*** (0.71, 0.86)

0.79*** (0.71, 0.86)

0.78*** (0.71, 0.85)

0.77*** (0.69, 0.84)

-0.26

-0.21

(-0.80, 0.37)

-0.13

(-0.72, 0.46)

-0.13

(-0.72, 0.46)

-0.14

(-1.08, 0.79)

-0.16

(-1.10, 0.78)

-0.19

(-1.12, 0.74)

Male

-0.02

(-0.50, 0.47)

0.00

(-0.49, 0.49)

Age

-0.01

(-0.03, 0.01)

-0.02*

(-0.04, -0.04)

Hispanic

0.16

(-0.20, 0.53)

0.20

(-0.17, 0.57)

White, non-Hispanic & Other

0.29

(-0.35, 0.93)

0.30

(-0.34, 0.93)

0.29

(-0.04, 0.62)

0.26

(-0.07, 0.59)

Diagnosed Substance Use Problem

-0.06

(-0.47, 0.36)

Mental Health Issues (unspecified)

-0.11

(-0.48, 0.26)

Diagnosed Hypertension

0.48**

(0.13, 0.83)

THCC Services / Participation
Received Core Services

(-0.74, 0.22)

Connection to Care
Confirmed Connection to Healthcare
Demographic Characteristics

Race/Ethnicity (ref=Black, non-Hispanic)

≥ High School Graduate / GED
Health Factors

*p < 0.05, **p < 0.01, ***p < 0.001
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Table 4-8 Univariate Analyses of Dependent and Independent Variables with Means, Standard Deviations, Ranges and Variable
Descriptions (n=967)
Variable

Measurement

Mean

SD

Range

0.377

0.49

0–1

Systolic Blood Pressure at
Subsequent Incarceration2

133.171

18.19

90.0 – 200.0

Clinician recorded systolic value from blood pressure reading in
mmHg

Diastolic Blood Pressure at
Subsequent Incarceration2

82.150

11.20

48.0 – 127.0

Clinician recorded diastolic value from blood pressure reading in
mmHg

0.114

0.32

0–1

Received a THCC intake assessment and discharge plan; (y/n)

0.041

0.20

0–1

Confirmed connection to healthcare after incarceration; (y/n)

Male

0.869

0.34

0–1

Self-reported or assigned by Department of Correction (DOC);
male or female

Race/Ethnicity
Black, non-Hispanic

0.676

0.47

0–1

Self-reported or assigned by DOC; (y/n)

Hispanic

0.224

0.42

0–1

Self-reported or assigned by DOC; (y/n)

White, non-Hispanic

0.079

0.27

0–1

Self-reported or assigned by DOC; (y/n)

Other race

0.021

0.14

0–1

Self-reported or assigned by DOC; (y/n)

< 40

0.205

0.40

0–1

Self-reported age at admission; less than 40 years old.

40 - 49

0.350

0.48

0–1

Self-reported age at admission; 40 to 49 years old

50 - 59

0.369

0.48

0–1

Self-reported age at admission; 50 to 59 years old

≥ 60

0.077

0.27

0–1

Self-reported age at admission; 60 or older

Dependent Variables
High Blood Pressure at Subsequent
Incarceration1

Clinician recorded value from blood pressure reading. High blood
pressure is when the systolic measure is ≥140 mmHg or diastolic
measure is ≥ 90 mmHg (millimeters of mercury); (y/n)

THCC Services / Participation
Received Core Services
Connection to Care
Confirmed Connection to
Healthcare
Demographic Characteristics

Age
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Variable

Mean

SD

Range

Measurement

≥ High School Graduate / GED

0.544

0.50

0–1

Self-reported; (y/n)

Homeless

0.255

0.44

0–1

Self-reported. Was homeless prior to admission and/or
anticipates being homeless upon release; (y/n)

0.183

0.39

0–1

Clinician recorded value from blood pressure reading. High blood
pressure is when the systolic measure is ≥140 mmHg or diastolic
measure is ≥ 90 mmHg (millimeters of mercury); (y/n)

Systolic Blood Pressure at Index
Incarceration2

125.598

14.99

79.0 – 182.0

Clinician recorded systolic value from blood pressure reading in
mmHg

Diastolic Blood Pressure at Index
Incarceration2

78.709

9.71

53.0 – 116.7

Clinician recorded diastolic value from blood pressure reading in
mmHg

Healthcare Visit in Prior 6 Months2
(n=960)

0.822

0.38

0–1

Self-reported; (y/n)

Diagnosed Cocaine Use Problem

0.398

0.49

0–1

Depression Symptoms

0.174

0.38

0–1

Mental Health Issues, unspecified

0.330

0.47

0–1

Clinician diagnosed cocaine use problem; (y/n)
Self-reported. Answering "yes" to two of the following questions:
Do you have trouble falling or staying asleep? Have you had any
changes in appetite or eating habits? Do you feel hopeless or
worthless? Do you have little interest or pleasure in doing things?
(y/n)
Designated by DOC or Correctional Health Services mental
health staff as having mental health issues (y/n)

Serious Mental Illness2

0.040

0.20

0–1

Clinician diagnosed (e.g., bipolar disorder, schizophrenia); (y/n)

Diagnosed with HIV2

0.098

0.30

0–1

Clinician diagnosed HIV positive; (y/n)

Incarcerated ≤ 14 Days

0.456

0.50

0–1

DOC data. Spent 14 or fewer nights in jail during the index
incarceration; (y/n)

Prior Incarceration (since 2008)

0.860

0.35

0–1

DOC data. Spent at least one night in jail since 2008; (y/n)

Health Factors
High Blood Pressure at Index
Incarceration1

Incarceration Factors

1. Used in logistic regression models for dichotomous outcome: high blood pressure
2. Used in linear regression models for continuous outcomes: systolic blood pressure and diastolic blood pressure values.
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Table 4-9 Bivariate Analyses of Blood Pressure Status at Subsequent Incarceration within 1 year with THCC Participation and Other
Baseline Characteristics among Patients with Diagnosed Hypertension (n=967).
Blood Pressure
Normal
( < 140 / < 90)

Total

High
( ≥ 140 / ≥ 90 )

N

%

N

%

N

%

967

100.0

602

62.3

365

37.7

110

11.4

68

11.3

42

11.5

40

4.1

29

4.8

11

3.0

840

86.9

517

85.9

323

88.5

Black, non-Hispanic

654

67.6

389

64.6

265

72.6

Hispanic

217

22.4

142

23.6

75

20.5

White, non-Hispanic

76

7.9

57

9.5

19

5.2

Other Race

20

2.1

14

2.3

6

1.6

< 40

198

20.5

140

23.3

58

15.9

40 - 49

338

35.0

216

35.9

122

33.4

50 - 59

357

36.9

203

33.7

154

42.2

≥ 60

74

7.7

43

7.1

31

8.5

≥ High School Graduate / GED

526

54.4

337

56.0

189

51.8

Homeless

247

25.5

167

27.7

80

21.9

Total

X2

p-value

8.84

0.0315

11.37

0.0099

4.05

0.0441

THCC Services / Participation
Received Core Services
Connection to Care
Confirmed Connection to Healthcare
Demographic Characteristics
Male
Race/Ethnicity

Age
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Blood Pressure
Normal
( < 140 / < 90)

Total

High
( ≥ 140 / ≥ 90 )

X2

p-value

N

%

N

%

N

%

High Blood Pressure (≥140 mmHg / ≥ 90
mmHg) at Index Incarceration

177

18.3

74

12.3

103

28.2

38.6

< 0.0001

Diagnosed Cocaine Use Problem

385

39.8

263

43.7

122

33.4

9.99

0.0016

Depression Symptoms

168

17.4

122

20.3

46

12.6

9.30

0.0023

Mental Health Issues (unspecified)

319

33.0

230

38.2

89

24.4

19.64

< 0.0001

Incarcerated ≤ 14 Days

441

45.6

256

42.5

185

50.7

6.1

0.0135

Prior Incarceration (since 2008)

832

86.0

506

84.1

326

89.3

5.24

0.0221

Health Factors

Incarceration Factors
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Table 4-10 Bivariate Comparisons of THCC Participation, Demographic, Health, and Incarceration
Factors with Mean Systolic and Diastolic Values at Subsequent Incarceration within 1 Year.
Mean
Mean
Systolic Value
Diastolic Value
(n=958)
(n=959)
mmHg

(n)

t

p-value

mmHg

(n)

t

p-value

2.09

0.0370

3.06

0.0023

2.14

0.0325

2.76

0.0058

4.07

<0.0001

THCC Services / Participation
Received Core Services
No

133.1

(848)

82.3

(849)

Yes

133.3

(110)

81.3

(110)

No

133.3

(918)

82.3

(919)

Yes

129.2

(40)

78.5

(40)

Female

130.3

(126)

81.0

(126)

Male

133.6

(832)

82.3

(833)

No

132.9

(437)

81.8

(438)

Yes

133.3

(521)

82.5

(521)

No

134.0

(711)

82.8

(712)

Yes

130.7

(247)

80.3

(247)

No

135.9

(171)

83.7

(171)

Yes

132.6

(787)

81.8

(788)

No

134.3

(575)

82.8

(576)

Yes

131.4

(383)

81.2

(383)

No

134.0

(790)

82.7

(791)

Yes

129.2

(168)

80.0

(168)

No

134.9

(641)

83.2

(642)

Yes

129.7

(317)

80.1

(317)

Connection To Care
Confirmed Connection to
Healthcare

Demographic Characteristics
Sex at Birth

≥ High School Graduate /
GED

Homeless
2.50

0.0127

Health Factors
Healthcare within 6
Months
2.17

0.0306

Diagnosed Cocaine Use Problem
2.37

0.0182

Depression Symptoms
3.07

0.0022

Mental Health Issues (unspecified)
4.20

162

<0.0001

Mean
Systolic Value
(n=958)
mmHg

(n)

Mean
Diastolic Value
(n=959)
t

p-value

mmHg

2.96

0.0031

82.3

(920)

(n)

t

p-value

2.69

0.0074

1.98

0.0482

2.30

0.0219

2.60

0.0096

Serious Mental Illness
No

133.5

(919)

Yes

124.7

(39)

77.4

(39)

No

133.3

(863)

82.4

(864)

Yes

132.2

(95)

80.0

(95)

131.9

(522)

81.4

(522)

134.6

(436)

83.1

(437)

No

130.4

(135)

79.9

(137)

Yes

133.6

(823)

82.6

(835)

Has HIV

Incarceration Factors
≤ 14 days incarcerated
No
Yes
Prior Incarceration (since
2008)

-2.25
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0.0245

Table 4-11 ANOVA Analyses with Comparison of Means of Systolic and Diastolic Blood Pressure at Subsequent Incarcerations within 1
Year by Race/Ethnicity and Age.
Systolic (n=958)
Mean mmHg

(n)

Diastolic (n=959)
F

pvalue

Mean mmHg

4.585

0.003a

82.94

(647)

(n)

F

pvalue

3.811

0.01c

4.048

0.007d

Race / Ethnicity
Black, non-Hispanic

134.51

(647)

Hispanic

131.34

(215)

81.00

(216)

White, non-Hispanic

128.11

(76)

79.33

(76)

Other Race

127.38

(20)

79.60

(20)

< 40

129.15

(196)

79.91

(196)

40 - 49

131.68

(336)

82.67

(337)

50 - 59

135.84

(352)

83.13

(352)

≥ 60

137.58

(74)

80.98

(74)

Age
8.080

0.000b

a. White, non-Hispanics were statistically different from Black, non-Hispanics (mean difference 6.4 ± 2.19 mmHg)
b. People less than 40 years old were statistically different from people aged 50-59 (6.68 ± 1.60) and people age 60 and over (8.42 ± 2.45).
People aged 10-49 were also statistically different from people aged 50-59 (4.16 ± 1.37).
c. White, non-Hispanics were statistically different from Black, non-Hispanics (3.61 ± 1.35)
d. People less than 40 years old were statistically different from people aged 40-49 (2.76 ± 1.00) and people aged 50-59 (3.22 ± 0.99).
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Table 4-12 Pearson’s Correlations between Systolic Blood Pressure at Index and Subsequent
Incarcerations (n=958).
Variable

(1)

(2)

(1) Systolic mmHg at Subsequent Incarceration

1.00

–

(2) Systolic mmHg at Index (Prior) Incarceration

0.40***

1.00

Table 4-13 Pearson’s Correlations between Diastolic Blood Pressure at Index and Subsequent
Incarcerations (n=959).
Variable

(1)

(2)

(1) Diastolic mmHg at Subsequent Incarceration

1.00

–

(2) Diastolic mmHg at Index (Prior) Incarceration

0.40***

1.00
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Table 4-14 Logistic Regression Models Predicting Whether Patient Has High Blood Pressure at Subsequent Incarceration, within 1 Year
(n=967)
Model 1
OR
High Blood Pressure (≥140 mmHg / ≥ 90
mmHg) at Index Incarceration

95% CI

Model 2
OR

Model 3

95% CI

OR

95% CI

Model 4
OR

95% CI

Model 5
OR

95% CI

0.35*** (0.25, 0.49)

0.35*** (0.25, 0.50)

0.37*** (0.26, 0.52)

0.39*** (0.27, 0.55)

0.38*** (0.26, 0.54)

0.86

0.68

(0.41, 1.12)

0.70

(0.42, 1.17)

0.64

(0.38, 1.08)

0.65

(0.38, 1.10)

2.01

(0.863, 4.68)

2.14

(0.91, 5.06)

2.21

(0.92, 5.28)

2.19

(0.91, 5.25)

0.86

(0.57, 1.30)

1.11

(0.72, 1.72)

1.14

(0.74, 1.77)

Hispanic

1.11

(0.80, 1.55)

1.11

(0.79, 1.55)

1.07

(0.76, 1.50)

White, non-Hispanic

1.88*

(1.07, 3.30)

1.93*

(1.09, 3.41)

1.84*

(1.03, 3.27)

Other Race

1.40

(0.51, 3.84)

1.29

(0.47, 1.02)

1.32

(0.48, 3.66)

40 - 49

0.70

(0.47, 1.03)

0.68

(0.46, 1.02)

0.69

(0.47, 1.03)

50 - 59

0.58** (0.39, 0.85)

0.59** (0.40, 0.87)

0.60*

(0.40, 0.89)

≥ 60

THCC Services / Participation
Received Core Services

(0.57, 1.31)

Connection to Care
Confirmed Connection to Healthcare
Demographic Characteristics
Male
Race/Ethnicity (ref=Black, non-Hispanic)

Age (ref= < 40 years old)

0.61

(0.35, 1.09)

0.63

(0.35, 1.13)

0.61

(0.34, 1.10)

≥ High School Graduate / GED

1.27

0.96, 1.66)

1.32*

(1.00, 1.74)

1.30

(0.99, 1.72)

Homeless

1.27

(0.92, 1.74)

0.95

(0.67, 1.36)

0.98

(0.68, 1.41)

Diagnosed Cocaine Use Problem

1.33

(0.98, 1.81)

1.40*

(1.03, 1.91)

Mental Health Issues (unspecified)

1.60** (1.12, 2.29)

1.58*

(1.09, 2.27)

Depression Symptoms

1.39

1.28

(0.93, 2.05)

Incarcerated ≤ 14 Days

1.02

(0.75, 1.39)

Prior Incarceration (since 2008)

0.62*

(0.40, 0.95)

Health Factors

(0.94, 2.06)

Incarceration Factors

*p < 0.05, **p < 0.01, ***p < 0.001
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Table 4-15 OLS Linear Regression Models Predicting Systolic Blood Pressure Value at Subsequent Incarceration within 1 Year, with
Coefficients, 95% Confidence Intervals, and p-values (n=958).
Model 1
Coef
Systolic Blood Pressure Value at
Index Incarceration

95% CI

Model 2
Coef

Model 3

95% CI

Coef

95% CI

Model 4
Coef

95% CI

Model 5
Coef

95% CI

0.50*** (0.43, 0.57)

0.50*** (0.43, 0.57)

0.48*** (0.41, 0.56)

0.47*** (0.40, 0.55)

0.48*** (0.41, 0.56)

3.51*

5.34*

(1.27, 9.42)

4.44*

(0.35, 8.54)

5.60*

(0.40, 10.80)

5.08

(-0.17, 10.33)

-5.06

(-11.53, 1.40)

-5.00

(-11.44, 1.43)

-4.50

(-11.00, 2.00)

-4.52

(-11.02, 1.98)

-0.27

(-3.44, 2.89)

-1.44

(-4.74, 1.85)

-1.83

(-5.14, 1.49)

Hispanic

-0.39

(-2.98, 2.19)

-0.60

(-3.18, 1.98)

-0.32

(-2.91, 2.27)

White, non-Hispanic

-4.98*

(-8.931, -1.02)

-5.41** (-9.36, -1.46)

-5.12* (-9.08, -1.45)

Other Race

-4.96

(-12.33, 2.41)

-4.62

(-11.96, 2.72)

-4.94

(-12.28, 2.39)

40 - 49

3.20*

(0.28, 6.13)

3.07*

(0.15, 6.00)

3.06*

(0.14, 5.99)

50 - 59

5.40*** (2.48, 8.33)

5.42*** (2.49, 8.35)

5.39*** (2.46, 8.33)

≥ 60

7.01** (2.56, 11.46)

7.08**

(2.65, 11.51)

7.34** (2.90, 11.77)

≥ High School Graduate / GED

-0.58

(-2.70, 1.55)

-0.65

(-2.77, 1.48)

-0.54

(-2.66, 1.58)

Homeless

-1.29

(-3.73, 1.15)

-0.61

(-3.29, 2.08)

-1.06

(-3.79, 1.68)

Healthcare within 6 Months

-2.81*

(-5.57, -0.04)

-2.70

(-5.47, 0.06)

Diagnosed Cocaine Use Problem

-1.19

(-3.53, 1.14)

-1.53

(-3.89, 0.83)

Depression Symptoms

-1.34

(-4.21, 1.54)

-1.31

(-4.18, 1.57)

Mental Health Issues (unspecified)

-0.49

(-3.30, 2.32)

-0.78

(-3.64, 2.07)

Serious Mental Illness

-7.50** (-13.07, -1.92)

-7.04* (-12.63, -1.44)

Has HIV

-1.72

-1.29

(-6.60, 4.02)

Incarcerated ≤ 14 Days

-1.49

(-3.84, 0.87)

Prior Incarceration (since 2008)

2.53

(-0.57, 5.63)

THCC Services / Participation
Received Core Services

(0.179, 6.86)

Connection to Care
Confirmed Connection to Healthcare
Demographic Characteristics
Male Sex at Birth
Race/Ethnicity (ref=Black, non-Hispanic)

Age (ref= < 40 years old)

Health Factors

(-7.00, 3.57)

Incarceration Factors

*p < 0.05,

**p < 0.01,

***p < 0.001
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Table 4-16 OLS Linear Regression Models Predicting Diastolic Blood Pressure Value at Subsequent Incarceration within 1 Year, with
Coefficients, 95% Confidence Intervals, and p-values (n=959).
Model 1
Coef
Diastolic Blood Pressure Value at
Index Incarceration

95% CI

Model 2
Coef

Model 3

95% CI

Coef

95% CI

Model 4
Coef

95% CI

Model 5
Coef

95% CI

0.46*** (0.39, 0.53)

0.46*** (0.39, 0.52)

0.44*** (0.37, 0.51)

0.43*** (0.36, 0.50)

0.44*** (0.36, 0.50)

0.50

1.62

(-0.90, 4.13)

1.54

(-1.01, 4.08)

3.61*

(0.38, 6.85)

3.38* (0.34, 6.78)

-3.10

(-7.11, 0.91)

-3.45

(-7.45, 0.56)

-2.68

(-6.73, 1.36)

-2.65

(-6.60,1.42)

0.08

(-1.88, 2.03)

-0.56

(-2.60, 1.48)

-0.74

(-2.81, 1.25)

Hispanic

-0.64

(-2.24, 0.96)

-0.73

(-2.33, 0.87)

-0.57

(-2.21, 0.99)

White, non-Hispanic

-2.72* (-5.19, -0.26)

-2.97* (-5.43, -0.51)

-2.75* (-5.38, -0.47)

Other Race

-2.67

(-7.26, 1.92)

-2.60

(-7.17, 1.97)

-2.78

40 - 49

2.38*

(0.56, 4.20)

2.35*

(0.53, 4.16)

2.31* (0.47, 4.06)

50 - 59

2.20*

(0.37, 4.02)

2.25*

(0.43, 4.08)

2.20* (0.31, 3.94)

≥ 60

THCC Services / Participation
Received Core Services

(-1.56, 2.56)

Connection to Care
Confirmed Connection to Healthcare
Demographic Characteristics
Male Sex at Birth
Race/Ethnicity (ref=Black, non-Hispanic)

(-7.36, 1.77)

Age (ref= < 40 years old)

0.94

(-1.83, 3.71)

0.88

(-1.88, 3.63)

1.02

(-1.56, 3.90)

≥ High School Graduate / GED

-0.11

(-1.43, 1.21)

-0.15

(-1.47, 1.17)

-0.08

(-1.37, 1.25)

Homeless

-1.51

(-3.02, 0.01)

-1.19

(-2.86, 0.48)

-1.41

(-3.08, 0.30)

Healthcare within 6 Months

-1.17

(-2.89, 0.55)

-1.13

(-2.61, 0.78)

Diagnosed Cocaine Use Problem

-0.22

(-1.68, 1.24)

-0.44

(-2.02, 0.90)

Depression Symptoms

-0.55

(-2.34, 1.24)

-0.52

(-2.5, 1.03)

Mental Health Issues (unspecified)

-0.58

(-2.33, 1.17)

-0.70

(-2.55, 0.98)

Serious Mental Illness

-4.63** (-8.10, -1.16)

-4.30* (-7.69, -0.73)

Has HIV

-3.42* (-6.71, -0.13)

-3.23

(-6.63, -0.05)

-0.60

(-2.11, 0.79)

1.79

(-0.19, 3.65)

Health Factors

Incarceration Factors
Incarcerated ≤ 14 Days
Prior Incarceration (since 2008)

*p < 0.05,

**p < 0.01,

***p < 0.001
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Chapter 5

Discussion and Conclusions

The purpose of this dissertation was to examine whether THCC services have an
impact on reincarceration or health among people who reincarcerate. Specifically, I
examined whether THCC services impacted 1) reincarceration within 90 days and 1 year for
people with living with HIV, hypertension or diabetes, 2) HIV viral load and CD4 for HIV
patients who reincarcerated, and 3) A1C and blood pressure for people living with diabetes
or hypertension who reincarcerated. For Aims 2 and 3, I hypothesized that people receiving
THCC services would have better health than those who did not receive THCC services, and
that this would be most pronounced among people who were confirmed as connected to
healthcare after incarceration. Aim 1 was an exploratory study, and as such, I did not have
a priori hypotheses. Preventing reincarceration is not a stated purpose of RCS THCC but it
was a question frequently asked by RCS policymakers and leaders with anecdotal evidence
that both supported and refuted whether THCC has an effect on reincarceration. Below is a
summary of findings for each aim, followed by a discussion of how the findings align with
the theoretical models on which the study is based, study limitations, implications, and
directions for future research.

Summary and Discussion of Study Results
The goal of Aim 1 (Chapter 2) was to investigate whether receiving RCS THCC
services impact reincarceration among people with chronic health conditions and findings
showed that having a confirmed connection to healthcare in the community after
incarceration was associated with decreased odds of returning to jail within 90 days and 1
year. Specifically, being connected to healthcare in the community after incarceration is
associated with 0.21 lower odds of reincarcerating within 90 days and 0.53 lower odds of
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reincarcerating within 1 year for the entire sample. However, receiving the complete
bundled service array including an intake assessment, discharge plan, and a referral to and
a jail-based meeting with a community partner was not associated with lower odds of
returning to jail—it was associated with increased odds of reincarceration. Receiving the
bundled services was associated with 2.14 greater odds of reincarcerating within 90 days
and 1.79 greater odds of reincarcerating within 1 year. Findings were similar when
examining THCC clients only.
It is encouraging that having a confirmed connection to healthcare in the community
after incarceration is associated with decreased odds of reincarcerating, although these
findings do not provide knowledge about any causal relationships. However, these findings
suggest that connecting people with chronic health conditions to healthcare after
incarceration may be beneficial in curbing recidivism. The question of dosage and number
of services provided is interesting in this population and context. Although greater dosage,
in terms of services or encounters, is often assumed to lead to “better” outcomes, this was
not the case in this study. In fact, greater dosage was associated with “worse” outcomes,
that is, greater odds of reincarceration. This is likely because RCS patient care coordinators
generally refer clients with greater needs to community partners since the partners provide
extra support to clients after incarceration to help them meet their priority needs including
housing, food, transportation, and childcare, and they are well-equipped to work with
people who have issues related to substance use, mental health, and medication
adherence. RCS leadership and staff understand that for THCC to be effective, they need to
address client’s priority needs first so that they are more likely to be at a place where they
can address their healthcare needs.18, 123, 140 However, the clients referred to community
partners and who are receiving the most services and also those with the most challenges,
which may make them more susceptible to criminal behavior and reincarceration. Additional
factors associated with reincarceration in this study included having a diagnosed substance
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use problem, having less than a high school education, being incarcerated in the prior year,
and being homeless. These associations are not surprising as they have been associated
with reincarceration in prior studies.12, 32, 38, 42, 45, 124
The goal of Aim 2 (Chapter 3) was to investigate the role that THCC services played
in biological indicators of HIV disease (CD4 and viral load) among people who are moving in
and out of jail. Analyses showed that receiving THCC services had no measurable impact on
HIV disease progression at the biological level. Viral load and CD4 were both analyzed as
continuous variables and dichotomous variables (viral load suppression vs. not suppressed;
CD4 meeting AIDS diagnosis criteria vs. not meeting criteria), and the only analyses where
THCC participation showed significant results were in the models using CD4 as a continuous
variable. Similar to Aim 1 analyses, receiving a confirmed connection to healthcare in the
community after incarceration was associated with a positive outcome, in this case, higher
average CD4 at the subsequent incarceration by a factor of 1.08, but receiving services
without a connection to healthcare—in this case, RCS core THCC services including an
intake assessment and discharge plan—was associated with lower CD4 by a factor of 0.71.
Interestingly, receiving prior THCC services was associated with higher CD4 value by a
factor of 1.13. However, it should be noted that modeling CD4 as a continuous variable is
seldom done in research. Also, THCC services were only associated with biological markers
in one set of analyses; thus, results should be interpreted with caution.
It is interesting that substance use is only relevant for CD4 as a continuous variable
and that regression analyses showed that being diagnosed with an opioid use problem
during the index incarceration is associated with improved CD4 count in the subsequent
incarceration. Again, although it is not clear why this is the case, it is likely that some of this
population are active methadone users in the community and that they may be getting ART
in conjunction with their methadone maintenance therapy, thus showing improved CD4
values. Although some research has found that receiving methadone improves medication
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adherence,146, 168 other research cites substance use as a barrier to transitioning to the
community and to accessing healthcare upon release. 5, 39 It was surprising that some of the
other variables in the models had no effect, especially those that were found to be
significant in other research. For example, other studies have shown that homelessness or a
lack of stable housing5, 25, 32, 38, 39 and mental illness32, 39, 41 are barriers to transitioning to
the community and to accessing healthcare after incarceration. However, these
characteristics were not found to be significant in predicting viral load or CD4 in this study,
perhaps because the biomarkers from the index incarceration accounted for most of the
variance.
The goal of Aim 3 (Chapter 4) was to investigate the role that THCC services played
in clinical indicators of diabetes and hypertension among people diagnosed with these
conditions who are released and return to New York City jails within 1 year. Findings
showed that receiving core THCC services including an intake assessment and discharge
plan was not associated with improved glycemic control, A1C value, hypertension status, or
systolic blood pressure, but that it was associated with diastolic blood pressure. Specifically,
people who received core THCC services including an intake assessment and discharge plan
during the index incarceration were more likely to have higher diastolic blood pressure by a
factor of 3.38 (p < 0.05) at the subsequent incarceration. The higher subsequent diastolic
blood pressure among THCC participants could be a statistical artifact, since it was the only
clinical outcome with statistical significance, or it could be a true finding showing that THCC
clients return to jail with higher diastolic blood pressure than when they left jail previously.
If this is the case, this finding supports the hypothesis that THCC serves some of the sickest
people in the New York City jail system.
Not surprising, prior A1C and blood pressure values were the strongest predictors of
subsequent values in all models, just as prior viral load and CD4 were the strongest
predictors of subsequent viral load and CD4 values. Therefore, it is likely that the
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participants with particularly favorable or unfavorable values share some other unknown,
unobserved, or unmeasured characteristics that contributed to their subsequent clinical
values. For instance, as research suggests, lifestyle and behavioral characteristics such as
diet, smoking, weight control and exercise/physical activity are recommended for, and
associated with improved outcomes among people with diabetes156, 158, 162, 163 and
hypertension.155, 161, 164 However, these factors were not included in this study since they
were not part of the jail-based medical records. There are likely other factors at the
individual, community, or societal level that are associated with A1C, blood pressure, and
HIV lab values that were not included in the study.

Theoretical Frameworks
This research was based on two theoretical frameworks. The first, developed by
Visher and Travis and referred to as Conceptualizing Individual Transitions from Prison to
Community,169 relates to Aim 1. The authors suggest that individual transitions are best
understood in a longitudinal, life-course framework that includes an individual’s
circumstances and experiences before incarceration, during incarceration, and the
immediate and longer-term periods after release. Their framework identifies four domains
that affect transition to the community after incarceration and four stages of transitioning to
the community that all affect the longer-term transition (Figure 5.1). The four domains
include individual characteristics/circumstances, family, community, and state and local
policies. Individual characteristics and circumstances include prior criminal behavior,
substance use histories, employment skills, job histories, mental and physical health,
attitudes, beliefs, and personality traits, and basic demographics such as race, gender, and
age. Second, families vary. Families may support family members who are returning from
prison or jail or they may be unsupportive and want nothing to do with returning family
members which will impact their transition. Third, communities differ in their capacity and
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willingness to support people after incarceration; there may be services and support easily
available or such services and support may be lacking and difficult to access. Finally, state
and local policies and systems for transitioning people after incarceration and reintegrating
them into their community differ by locality in terms of parole or probation conditions,
transition assistance, and availability of supportive community-based services and care, all
of which may affect a person who transitions to the community after incarceration. With the
four stages of transitioning to the community, the authors outline phases that begin while
one is incarcerated and it includes experiences and services while incarcerated, at release,
and after release while one is living in the community.

--- Insert Figure 5.1 about here ---

Figure 5.1 shows Visher and Travis’s conceptual framework adapted for this study.
Variables included in the study are bulleted beneath the indicated domains and stages,
regardless of whether they were found to be significant. Unfortunately, characteristics in
some of the domains were not included in the study because they were not part of the
electronic medical record dataset, RCS program, or DOC data. Similarly, information
available at- and post-release from jail was limited to what was contained in RCS program
data. The THCC characteristics that were found to be significant were discussed above.
Additional characteristics from this framework that were significant in this study population
included race and ethnicity, gender, education status, incarceration history, and other
characteristics. For example, the people who had greater odds of reincarcerating within 90
days and 1 year were Black, non-Hispanics compared to Hispanics, men, people with less
than a high school education, people with a diagnosed substance use problem, people
without a healthcare provider in the community, people who were incarcerated in the prior
year, and people who reported being homeless prior to incarceration and/or anticipated
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being homeless after incarceration. Characteristics associated with lower odds of
reincarcerating within 1 year (but not 90 days) included age and mental health. With each
year increase in age, people were at slightly lower odds of reincarcerating, and people with
a serious mental illness had lower odds of reincarcerating. Factors that did not prove
significant with regard to reincarceration included employment status, physical health (e.g.,
HIV, diabetes, or hypertension), whether one was married/living with partner, or length of
index incarceration. Other jail-based services were also not significant, including mental
health discharge planning, MedSpan or A Road Not Taken. Also, specific THCC services such
as health liaison to the courts, assistance with public benefits, or transportation to
community providers were not significant in bivariate analyses so were not included in
regression models. However, RCS’ role of health liaison to the courts and assistance with
public benefits was new during this period and so was not widely offered or documented, so
the information about these services is likely an undercount of actual services provided.
The theoretical framework that drove the second and third aims, to investigate
health status among persons who return to NYC jails, is the Behavioral Model for Vulnerable
Populations developed by Gelberg, Andersen, and Leake.170 This model builds on the earlier
Behavioral Model developed by Andersen,171 with added domains that are especially
relevant to vulnerable populations and to understanding their health and health-seeking
behaviors. Like the original Behavioral Model, this model recognizes the dynamic nature of
population characteristics and outcomes where outcomes can also influence subsequent
population characteristics. This model puts population factors into three categories of
predisposing, enabling, and needs characteristics which influence health behaviors, which
then influence outcomes. In short, this model posits that vulnerable populations such as the
homeless, persons living with HIV, or incarcerated persons, experience a greater number of
problems related to social ills than do other more traditional populations. For formerly
incarcerated persons, such problems may include mental health issues or substance use;11,
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12, 14

victimization including physical, sexual, and emotional abuse; 12, 172 social isolation;13

unstable housing or homelessness;11, 12 or other competing needs. These problems
exacerbate the healthcare-related needs of vulnerable populations like formerly incarcerated
persons and limit their ability to access care. 170 At the same time, this population group may
receive additional services such as THCC or benefits such as housing assistance through
HASA, which may serve to enable more health-promoting behaviors and better health.
Figure 5.2 shows the Behavioral Model for Vulnerable Populations conceptual model adapted
for this study with study variables indicated.

--- Insert Figure 5.2 about here ---

Again, findings about THCC services and connection to healthcare after incarceration
were discussed above. Additional characteristics influencing the health of the study
population included race, age, and having a diagnosed substance use problem, and other
items. For instance, among HIV patients, white individuals had greater odds of viral
suppression, but lower CD4 counts at subsequent incarceration compared to non-Hispanic
Blacks. With regard to age, with each year increase in age, people had a slightly greater
odds of AIDS diagnosis. Also, people with a high school/GED or greater education and
people with a diagnosed opioid use problem had higher CD4 counts, while those who were
incarcerated less than 30 days had lower CD4 counts.
The impact of age was most noted in blood pressure analyses among people with
diagnosed hypertension, as those who were older had significantly higher blood pressure
than those who were younger. For example, compared to people under 40 years of age,
people aged 50-59 had significantly lower odds of high blood pressure (dichotomous
measure), yet people aged 40-49, 50-59, and 60 and over had higher mean systolic values
and people aged 40-49 and 50-59 had higher mean diastolic values. Also, white people had
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lower systolic and diastolic values compared to non-Hispanic Blacks, people with a
diagnosed cocaine use problem had greater odds of having high blood pressure at the
subsequent incarceration, people with mental health issues (unspecified) had greater odds
of high blood pressure, but people with a serious mental illness had significantly lower
systolic and diastolic values. Also, those with a prior incarceration had lower odds of high
blood pressure at the subsequent incarceration, compared to those without a prior
incarceration. Among people diagnosed with diabetes, people with a high school diploma or
greater education had better glycemic control at subsequent incarceration, and those who
were comorbid with hypertension had lower A1C. However, while some of the characteristics
proved significant, they weren’t consistent across all health conditions or all health
indicators. For example, having a diagnosed substance use problem, mental health issues,
or comorbid physical condition were significant in some, but not all, final models. Factors
that were not significant in any of the A1C or blood pressure models included gender,
healthcare visit within prior 6 months, depression symptoms, or housing
stability/homelessness.

Limitations
There are several limitations to this study. First, RCS THCC is a population-based
strategy for people living with HIV and RCS staff work diligently to meet with every person
who discloses their HIV-positive status. At the time of this study, people living with HIV
comprised about 63% of RCS THCC clients. The remaining THCC clients were people with
other chronic health conditions who were often medically fragile and identified by jail-based
clinical staff (about 37% of clients)1. Thus, RCS clients are a unique group of people. To

1

Starting in 2016, RCS began providing transitional healthcare coordination services to people with substance use
problems as part of Mayor de Blasio’s initiative improve NYC jail conditions and services to those incarcerated and
transitioning to the community, however this program was not in place when the sample was constructed.
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investigate whether THCC services impacted reincarceration, it was not realistic nor ethical
to use a gold standard of research method—a randomized controlled trial. Instead, a quasiexperimental design was used and a comparison group was created to include people with
other chronic health conditions—diabetes and hypertension—since, similar to HIV, these
conditions require ongoing medical care, medication, and clinical follow up. Therefore,
nearly all HIV patients were offered THCC services, but most people with diabetes or
hypertension were not. In fact, among THCC clients, 84.5% were living with HIV, while only
6.4% of non-THCC clients had HIV (p <0.001). Similarly, there was a greater proportion of
people with hypertension (78.1% vs. 34.5%, p <0.001) and diabetes (35.0% vs. 16.4%, p
<0.001) among the non-THCC clients compared with THCC clients.
THCC clients were not only different from the rest of the study sample in terms of
medical diagnoses. They were also different in substantial other ways and as a group they
tended to have poorer health, less education, and to be less stable. For instance, compared
to non-THCC clients, there was a higher proportion of people in the THCC client group who
had a diagnosed substance use problem (drugs or alcohol), were mental health clients while
incarcerated, had less than a high school education, and had been incarcerated in the prior
year. Also, compared to non-THCC clients, THCC clients had a higher proportion of people
who were Black, female, single, and incarcerated for a longer period of time during their
index incarceration. These are substantial differences between the two groups. In addition
to these differences, it is quite likely that THCC clients differed in other ways from the
comparison group that are associated with reincarceration, even if unknown, unobserved, or
unmeasured. As such, the comparison group may not have provided a true picture of what
would occur in absence of THCC services. Ideally, a case-control study should have
intervention and comparison groups that are similar, especially among key factors that are
associated with the outcomes—reincarceration and health; however that was not possible in
this case.
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This study used a relatively short window from which to view changes in criminal
behavior or clinical measures as a result of receiving THCC services. Some RCS THCC clients
interact with THCC patient care coordinators over the course of multiple incarcerations and
this level of interaction was not assessed in this study. Similarly, I only used two timepoints
for the clinical measures in Aims 2 and 3. In particular, I examined the last clinical values of
one incarceration and the first clinical values of the subsequent incarceration. To get a
better view of THCC impacts on biological measures of HIV, diabetes, or hypertension,
additional timepoints are needed to see if, for example, people maintain or improve their
health with additional THCC interaction.
This study used a 6-month window for the index incarcerations. Since crime and
incarceration often has seasonal aspects and variation,126 we may be missing people who
tend to be incarcerated during late spring, summer or early fall. Also, although the study
incorporates one year of historical data and a year of follow-up data after release from the
index incarceration, a longer study would tell us more about how THCC services impact
people who are incarcerated less frequently than every year and for those who have less
involvement with the criminal justice system.
Most of the data for this study was taken from the eClinical Works (eCW), the
electronic medical record system used in the New York City jails. RCS staff only started
using eCW to document THCC program activities and services in May 2013 and the uptake
was fairly slow. As is often the case with adoption of new processes and technologies, there
was some initial confusion about the definitions of services, when to use different service
templates, and when to document services. Therefore, although the time period for the
index incarceration included any person who was discharged between October 1, 2013 and
March 31, 2014, it is likely that the services reported and included in this study are an
underestimate of the actual services provided.
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An additional limitation is that this is a strictly quantitative study. So, although the
study can shed light on whether THCC services are associated with reincarceration or
changes in patient clinical values, we cannot know how THCC services are truly being used
by people and how or why these services influence their health-seeking and other
behaviors. To go deeper into the issue of understanding why or how such services work or
don’t work and to explore nuances related to THCC with incarcerated populations,
qualitative methods would be more appropriate. For example, it would be beneficial to
understand why some criminal justice-involved patients maintain favorable viral load, CD4,
A1C and blood pressure values, while others do not, given other factors being equal.
An additional limitation is that all covariates are considered invariable by time. As
such, different individual characteristics will be examined at baseline, and any subsequent
changes in these characteristics will not be accounted for during the course of the study,
including one’s background characteristics, medical or mental diagnoses, and involvement
with THCC services. Although this may be appropriate for most people, it could be that
some people receive a new medical diagnosis during a subsequent incarceration, yet they
will not be categorized as such.
One limitation specific to Aim 1—the investigation of THCC services and
reincarceration—is related to individual characteristics that predict recidivism. Criminal
justice research has found that characteristics such as age of first arrest, prior arrest
history, length of stay, charge type, and charge severity predict recidivism and should
ideally be included in research investigating this topic.43, 44 In addition, tools such as the
Level of Services Inventory—Revised (LSI-R) are used to determine the risk of recidivating
and to then target interventions to meet a client at their risk level.52, 103, 125 This study was
able to incorporate some, but not all, of these suggested measures and it did not use a
recidivisim risk screening tool. For prior arrest history, variables were created in the current
study to indicate whether one was incarcerated in the prior year and/or whether one was

180

ever incarcerated (since 2008). Variables were also created to measure length of stay with
varying timepoints. All of these independent variables were analyzed with the dependent
variables in bivariate analyses, and only those that were found to be significant at p < 0.1
level were included in regression models for reincarceration. The only variable suggested by
criminal justice research that was found to be significant was whether one was incarcerated
in the prior year. This variable was significant in all four regression model series, but length
of stay was not. Unfortunately, age of first arrest, charge type, and charge severity were
not included as study variables. However, with regard to charge severity, it is likely that all
participants had a similar charge severity since they were all released to the community
after incarceration.
There are also limitations specific to the analyses of clinical data of people living HIV,
diabetes, and hypertension (Aims 2 and 3). First, subsequent clinical measures (e.g., viral
load and CD4 for HIV-positive people, A1C for diabetics, and blood pressure for people with
hypertension) were not included in the study if they were taken in community clinics and
data were not available for people who did not reincarcerate within one year. Not having
access to community-based clinical data is clearly a major limitation to this study since not
all people passing through the NYC jail system reincarcerate. For example, over half of the
people with HIV who had labs taken during the index incarceration did not reincarcerate
(51.5%) and were therefore not included in the final sample. Similarly, over half of the
people in this study who were diagnosed as diabetic (56.2%) or with hypertension (55.4%)
did not reincarcerate and so were not included in those study samples. It is quite likely that
people who did not reincarcerate are different in certain ways from those that did, and that
THCC had a different impact on this group which would not show up in the current analyses.
Ideally, a study should include all participants at a subsequent point in time, including those
with community labs, however this was not possible given the current dataset.
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Also, the length of time between the clinical values taken during the index
incarceration and those taken during the subsequent incarceration were not uniform. While
all participants included in the study had clinical values taken during the index and
subsequent incarcerations, the time spans between the recorded values varied greatly, from
12 to 362 days for viral load labs (mean = 159.7, median = 134.5, standard deviation =
91.5), 15 to 364 days for CD4 labs (mean = 158.1, median = 131.0, standard deviation =
91.9), 8 to 392 days for A1C, and (mean = 165.5, median = 148.0, standard deviation =
97.7) and 1 and 391 days for blood pressure (mean = 128.6, median = 105.0, standard
deviation = 99.6). Ideally, a study examining clinical values such as these should have the
same amount of time between measures for all participants.
A limitation specific to measuring blood pressure is relevant for Aim 3. Blood
pressure measurement was neither consistent nor uniform across all patients and jail
facilities. It is the clinician’s discretion how to take a patient’s blood pressure and this
appeared to vary. Some patient records indicated only one blood pressure reading while
others indicated multiple readings. Also, some clinicians entered multiple values without
comments while others included comments such as whether the client was sitting or lying
down and whether the blood pressure reading was taken from the right arm or left arm. In
addition, the sample included patients from all 12 NYC jail facilities and it is possible that
the blood pressure monitors do not measure exactly the same from facility to facility.
Finally, among the people living with HIV or diabetes, it is possible that they
reincarcerated after the index incarceration, but that they were not in jail long enough to
have another blood test or that it was too soon for another test as per clinical guidelines, so
they were not taken. Also, for some people living with HIV, blood was taken during the
subsequent incarceration but the sample was insufficient for determining the viral load. In
fact, almost a quarter of people living with HIV who reincarcerated had insufficient blood
samples drawn or their labs were not performed during their subsequent incarceration; so
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they were not included in the sample. Clearly, we would get a better picture of whether
THCC and other factors impact the clinical values of patients if there were more complete
information.

Implications
Even with the limitations mentioned above, this study has important implications.
First, connecting people to healthcare after incarceration is associated with lower odds of
reincarceration within 90 days and 1 year. Although we can’t determine causality based on
this study, it is important to acknowledge that connecting people to healthcare after
incarceration is beneficial and that it is associated with positive outcomes. Second, although
the impact of THCC on reincarceration or health wasn’t overly profound, it does not mean
that the program is not “working” or that THCC services are not valuable to clients or to the
larger society. The lack of data supporting maintenance or changes in health could be due
to the fact that THCC is serving its intended audience—the most vulnerable and medically
fragile justice-involved persons. Also, we do not know what would occur to these patients in
the absence of such a program since we cannot know exactly what would happen to
vulnerable individuals if such a linkage to care program didn’t exist. Viewed in this context,
the RCS THCC program is part of a safety net for people who are poor, criminal justice
involved, and physically sick. Many of the clients have mental health issues and most are
substance users. Even without stellar outcomes, this program is important to maintain.
Also, THCC services should be viewed within a larger systems perspective. THCC is
primarily a linkage to care program that links clients from the jail-based health system to a
community-based health system and other resources. But, THCC services do not occur in
isolation of other programs and services, both in the criminal justice system and in the
community. It is not the role of THCC to keep clients retained in healthcare after release;
their role is to get them to that first appointment. Ideally, community-based clinics and
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doctors themselves are attempting to address retention in care among their patients and
are making efforts to retain this vulnerable population. Also, RCS community partners and
the THCC home visit team are working with many clients after incarceration to get them
engaged in healthcare and connected to other services. Ultimately, it may be unrealistic to
expect that a program designed to link people to healthcare after incarceration would have
greater impact on a person transitioning to the community than do the challenges of
meeting priority needs and daily living. THCC services and the results of this investigation
should be viewed with these thoughts in mind. THCC plays an important role in a systems
approach to wellness but there are many other players and many other factors impacting
one’s transition to the community after incarceration.
Drawing on the research in this dissertation, an extensive literature review, and work
with justice-involved individuals, I have developed some recommendations for key
stakeholders who work in this area where public health, criminal justice, and other fields
intersect. Below are suggestions for incarcerated individuals and their families, correctional
officers, jail administrators, legislators and policymakers, and cabinet-level officials.

Recommendations for Incarcerated Individuals
First, to people who are incarcerated and their families—take advantage of jail- and
community-based services to work towards the life you would like to make for yourself.
While you are incarcerated in a NYC jail (depending upon the length of incarceration), meet
with clinicians and patient care coordinators to educate yourself on your particular health
condition(s), find out about healthcare services in the community, and learn about any
benefits to which you are entitled. In addition, find out about other community services that
may benefit you such as housing, substance use treatment, and job-training/employment
services. Also, take advantage of any jail-based programs or classes if they are offered in
your jail or housing area. Not only can these programs and classes help you fill time and

184

escape boredom, but you might learn some useful information and/or some new insights
about yourself. Examples of such programs include HIV peer education, health
education/risk reduction small group sessions, yoga and meditation, debate, drumming and
music, dog-handling/caring, culinary arts, parenting classes, substance use groups, and
gardening.
It is not uncommon to have a bad experience while you are incarcerated, and
unfortunately, it’s not out of the ordinary to be treated poorly by correctional officers or
facility staff. Please know that it is your right to report any maltreatment, abuse, unsafe
conditions, or other issues to the Prisoners’ Rights Project of The Legal Aid Society as is
posted around the jails. Finally, maintain contact with your family on the outside and use
them as support to the extent possible. Their support may be beneficial to you while you
transition to the community and it may help you stay out of jail in the future.

Recommendations for Families of Incarcerated Individuals
Suggestions for families of incarcerated individuals are to learn about their loved
one’s condition(s) and the services available to their loved one. Families can also learn
about their own eligibility for a variety of services at the CHS Assistance Center or other
agencies around the city. Get Medicaid if you don’t already have it and please know that
Medicaid offers free mental health and substance use services, as well as other resources.
Finally, maintain contact and provide support to your family member while he/she is
incarcerated and after they transition back to the community. Family support is an
important factor to ensure a smooth transition to the community after incarceration.

Recommendations for Correctional Officers
Recommendations for corrections officers are to treat incarcerated individuals as
human beings and to strive to see the humanity in all incarcerated people. Do not belittle
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people because they are incarcerated and you are in a position of authority and power, as it
contributes to poor mental health and increased tension in the jails. When tensions are high
and you sense aggression or violence, use techniques to diffuse, rather than escalate,
tension and violence. Also, understand that many people who are incarcerated have mental
health issues and that their mental state may become more fragile due to incarceration. For
transgender people, be mindful of their desired pronouns and use them. When you see
other correctional officers acting negatively towards incarcerated individuals, encourage
them to act differently and report the behavior if it continues. Remember that your role is to
maintain safety and security—it is not to punish people. Being incarcerated is punishment
enough.

Recommendations for Jail Administrators and DOC Commissioner
Recommendations for jail administrators and the DOC Commissioner include
supporting and investing in the well-being of correctional officers. While you may protect
them from lawsuits, aim for a more holistic and comprehensive approach. The current
practice of requiring officers to work mandatory overtime is not physically, emotionally, or
cognitively healthy and it likely impacts their work and interaction with peers and inmates.
Institute good hiring practices at all levels and foster the authority of officers without
resorting to violence, by teaching strategies for dealing with inmates that are non-violent
and de-escalating. Train new and current officers in a variety of areas including mental
health, behavioral health, and behavioral manifestations of experienced trauma. In addition,
train officers in areas related to cultural competency of the diverse jail population to
improve understanding of people related to race/ethnicity, being Muslim, transgender,
and/or sexual minorities. Also, train officers in areas of self-reflection, compassion, and
historical perspectives of race in the United States. Many officers come from the same
neighborhoods as those who are incarcerated and they are dealing with the same social
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oppression. Having officers reflect about why some people turn to criminal behavior and
some do not, even among those with very similar backgrounds, may help to build
compassion and empathy. Take illegal activity of officers seriously, so as to eliminate
transport of contraband items like drugs or materials that can be used as weapons into the
jails, as well as sexual or physical abuse. Create smaller housing areas as 50 people to a
housing area is too many; having such large housing areas creates more stress for officers,
greater tension and violence among inmates, and greatly disrupts sleep. Offer more jailbased programming such as vocational classes and recreational activities for people
incarcerated longer than a few days. And finally, continue to limit the use of solitary
confinement as it contributes to poor mental health and self-harm.

Recommendations for Legislators
Systems changes are needed to make an impact on individuals who are justiceinvolved. Recommendations for legislators and policy makers include moving substance use
out of the criminal justice system and integrating it into the healthcare system to the extent
possible. Reframe substance use and abuse as a public health issue, rather than a criminal
justice issue, and reform drug laws to decriminalize marijuana and other drugs. Liberalize
laws related to punishing substance users and change sentencing of substance users who
commit non-violent crimes for less or no incarceration. Jails have become the de facto
mental health providers and homeless shelters, and from a public health perspective, this
needs to change. Institute more programs to get the mentally ill and homeless out of jail
settings through interventions such as supportive housing programs that target people who
have mental health issues, developmental disabilities, substance use issues, or who are
criminal justice-involved. Limit arrests and incarceration for activities of daily living, such as
sleeping on a park bench or urinating in public. Reform parole and probation systems by
making their terms realistic for people transitioning to the community so as not to set them
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up for failure. Don’t issue violations or incarcerate people if their violations have no societal
consequence and make sure the caseload of parole and probation officers is manageable.
Nationwide, there should be a greater emphasis on providing appropriate levels of care
commensurate with what people can get in the community, as is the aim of the NYC
system. For instance, people who are on methadone or buprenorphine in the community
should be able to receive these medications in jail, and people who need to detox upon
admission to jail should be able to detox safely and assisted by medicine, if appropriate.

Recommendations for the Federal Policy Makers
Recommendations for the US Attorney General include ending the privatization of
prisons and jails since incarcerating people and making a profit are incongruous. Pardon
people with drug offences who have been incarcerated in prisons for decades and commute
life sentences for older incarcerated individuals who do not pose a threat to society. To
improve the formerly incarcerated employment prospects and standard of living after
incarceration, work with other cabinet members to change laws around hiring people with a
prior record and eligibility for programs such as public housing or Supplemental Nutrition
Assistance Program (SNAP-aka food stamps). Also, like the recommendations to legislators,
decriminalized possession of marijuana and other drugs and move substance use and abuse
out of the criminal justice system by treating it as a public health issue, where appropriate.
Recommendations for the Secretary of Health and Human Services are to similarly,
work to integrate substance use into healthcare systems and to not rely so heavily on the
patchwork of community-based organizations to provide substance use treatment services.
Encourage jurisdictions to partner with Departments of Corrections to provide consistent
and appropriate care to all people who are incarcerated, whether in jails or in prisons,
including transitional healthcare coordination. Implement public health programs in jails and
prisons through state and local funding.
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Recommendations for the Secretary of Education are to work to end the school to
prison pipeline. Encourage policies and laws to prohibit “zero tolerance” policies in schools
and to limit the use of police officers in the role of school security. Also, provide guidance
and resources to localities to train teachers and school staff, similar to training suggested
for correctional officers, around cultural competency, historical perspective of race and
oppression, discrimination, de-escalating conflict, and diffusing tension. Be the leader in in
efforts such as anti-bulling and promote gay/straight/transgender student alliances to
improve student understanding, compassion, empathy, and cohesion. Fund States and
localities to establish restorative and/or transformative justice programs to address and
diffuse conflict in schools.
To the Secretary of Housing and Urban Development, push a “Housing First” policy
for people struggling with substance use, mental illness, or developmental disabilities. Work
to get people out of shelters and into supportive housing programs. Also, encourage States
and localities not to have policies disqualifying convicted felons or the formerly incarcerated
for public housing assistance.
To others on the President’s cabinet, including the Secretaries of Defense, Veterans
Affairs, Labor, and Homeland Security—work with other cabinet members as needed to
improve the lives of those who are poor and marginalized in our society. It is mostly these
individuals who end up incarcerated, and locking people up and then limiting their
opportunities once they are released is not a good strategy to build social cohesion or to
have a safe environment. Prioritize funding in a way to go beyond the bare minimum of a
safety net to actually allow people to get ahead through free/affordable healthcare, child
support, job training, and college education.
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Directions for Future Research
It is important to continue investigating and focusing efforts to reach people involved
in the criminal justice system, including people with chronic health conditions since those
who are justice-involved continue to fare worse than people who are not. As previously
stated, the comparison group in this case-control study was sufficiently different from the
intervention group, and a future study investigating these topics should work to construct a
comparison group differently. An alternative approach would be to locate a jail system
housing people with similar characteristics (e.g., by race, age, HIV status, income, urban)
that does not offer THCC services and to examine the same outcomes, comparing measures
of those in one system that offer the services to those in the other system that do not.
Another idea would be to create a comparison group that is more similar to the
intervention group by using a matching technique, such as propensity score matching. The
propensity score is a balancing score which makes the distribution of the baseline covariates
the same between the intervention and comparison participants. While the physical
conditions of HIV, diabetes, and hypertension may not be suitable for inclusion given the
nature of the THCC program, the remaining independent variables could likely be included.
By using a matching method such as propensity score matching, one can potentially
minimize bias by creating intervention and comparison groups that are similar to one
another with respect to potential confounders and other covariates.
Another option for reducing bias and making the intervention and comparison groups
more similar would be to approximate random assignment as much as possible. While not
feasible in the current system and with current Ryan White funding requirements,
researchers could select a different chronic condition(s) and conduct a prospective study,
enrolling people into the intervention or comparison group based on random assignment.
Alternatively, participants could be matched prospectively based on criteria such as
demographics, housing stability, and substance use.
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Conducting a within-program analysis that compares people who received more
services compared to people who received less is another option for a future study. This
could entail comparing people who were connected to care in combination with other
services vs. those who were not, to see if there are any differences. If possible, creating a
“risk to recidivate” score could also be created and used when examining reincarceration.
Using these methods would allow an examination of all individuals receiving THCC services
to see if certain services, a combination of services, or dosage has an impact on THCC
clients with respect to recidivism and health. It could be that certain services work better in
combination with others and that particular services are more beneficial for particular
population groups. Also, it may be beneficial to examine connection to care in combination
with different services to see if that interacts with the services received or if it has a
magnifying effect based on other services received or among particular population groups.
Also, we would get a better perspective of THCC impact if we were able to view THCC
services and participation over a longer period of times, with multiple timepoints, and
during multiple incarcerations. It is unknown whether a higher dosage of THCC (e.g., more
encounters, greater number or types of services) has an impact over multiple incarcerations
or over a longer period of time. Future research should consider including a longer study
period to address these concerns to better evaluate THCC impact.
Since the study sample was comprised of RCS clients soon after RCS staff began
documenting their work in eCW and the uptake of eCW was slow, researchers might want to
use newer data which would likely be more thorough and accurate. Also, some services
were newly offered to clients during the period of time that the study sample was
incarcerated (e.g., court health liaison, assistance with benefits) so these weren’t as
consistently offered or documented. A newer study would include more complete data and
provide a better picture of THCC impact. In addition, future analyses could examine whether
an interaction of jail-based THCC services with a connection to care in the community after
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incarceration and/or receipt of community-based services from a partner agency has a
stronger effect than do any of these variables alone.
Researchers measure recidivism in multiple and different ways, and most suggest
using more than one measure for better understanding of how people pass through the
criminal justice system. Some studies measure recidivism as rearrest, while others may use
rebooking, rearraignment, reconviction, and/or reincarceration.43, 44 This study used
reincarceration as the measure of recidivism and it included both parole violators and people
with new violations. A future study might want to use more than one definition of recidivism
and in particular, limit the study population to people who are charged with new violations
and/or new convictions, since jails house a substantial portion of pretrial detainees who are
not convicted of any crime but were unable to post bail.74
As demonstrated in research and shown in analyses from Chapters 3 and 4, people’s
physical health often improves during incarceration especially in the short-term and among
more vulnerable populations.8, 42, 165-167 However, after they return to the community, they
are confronted with the challenges of daily living, such as substance use, homelessness,
mental health issues, and poverty, which may have a negative impact on health. To account
for these changes and the potential benefits of incarceration on health, future research
should look at trends over time, taking into account when one is or isn’t incarcerated or
perform regression analyses using the first lab values from the index incarceration, rather
than the last values, for the baseline measure. Perhaps using the first lab value is a more
accurate measure of how patient with diabetes or hypertension adheres to lifestyle and
medication prescriptions when in the community, given all of the other pressures and
challenges of daily life.
Ultimately, understanding and measuring recidivism, including rearrest and
reincarceration is an important endeavor, and identifying mechanisms at the individual,
community, and societal levels to reduce incarceration and reincarceration are needed. In a
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similar fashion, identifying mechanisms at all levels are important for understanding
healthcare access among formerly incarcerated individuals and other marginalized
populations. Ultimately, I believe that systems and policy approaches are needed to truly
move the needle to impact incarceration or the health of marginalized populations, but that
programs such as THCC are necessary to respond to current need. Much research focuses
on individual factors contributing to reincarceration or poor health outcomes, perhaps
because these data are easier to collect and analyze or because of political considerations.
However, research of this sort tends to blame the individual for such outcomes without
consideration of the larger economic and political contexts in which one resides.
Future research to investigate larger systems changes and policy approaches include
implementing and evaluating a comprehensive and broadly reaching supportive housing
initiative that offers supportive housing to people marginalized by mental illness, substance
use, developmental disabilities, criminal justice history, or poverty to see if it has an impact
on incarceration, homelessness, or health—including physical, mental, and behavioral
health. In a similar fashion, it would be interesting to evaluate outcomes related to
substance use, substance dependency, crime, and incarceration in a small jurisdiction or
State after it moves substance use from the criminal justice to the public health realm by
implementing a complete systems-shift through changing laws, policies, and infrastructure.
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Tables
Figure 5 1 Conceptualizing Individual Transitions from Jails to Communities, adapted from Visher and Travis*

* Visher CA, Travis J. Transitions from prison to community: Understanding individual pathways. Annual Review of Sociology.
2003:89-113.
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Figure 5 2 Behavioral Model for Vulnerable Populations, adapted from Gelberg, Anderson, and Leake*

* Gelberg L, Andersen RM, Leake BD. The behavioral model for vulnerable populations: Application to medical care use and
outcomes for homeless people. Health Serv Res. 2000;34(6):1273-1302.
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